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ANNOTATION 


[Text]  The  instructions  contain  the  basic  requirements  and  rules  for  working 
with  a  new  method  when  erecting  concrete  dams  and  other  monolithic,  lightly 
reinforced  structures.  The  layer-by-layer  (Toktogul')  method  of  placing 
concrete  was  developed  and  introduced  in  the  construction  of  the  dam  for  the 
Toktogul ' skaya  GES,  using  domestic  and  foreign  experience  in  concreting  with 
long  blocks.  The  instructions  were  compiled  on  the  basis  of  experimental, 
theoretical  and  test  work  of  this  kind,  as  well  as  on  the  basis  of  the  suc¬ 
cessful  production  experience  in  using  this  method  in  constructing  the  dam 
for  the  Toktogul ' skaya  GES  during  1969-1973. 

The  instructions  were  formulated  by  the  Naryngidroenergostroy  Administration 
(L.A.  Tolkachev,  V.S.  Shangin,  A. Ye.  Novitskiy) .  the~ Gldroproyekt  Institute ^ 
(K.K.  Kuz'min,  G.P.  Sukhankin,  V.M.  Braude),  the  Scientific  Research  Sector 
of  Gldroproyekt  (A.G.  Oskolkov,  V.S.  Panfilov,  Ye. A.  Kogan),  VNIIG  [All- 
Union  Scientific  Research  Institute  of  Hydraulic  Engineering  Imeni  V.Ye. 
Vedenevevl .  (SK.N.  Plyat,  V.B.  Sudakov,  M.M.  TrunTcovaJ  ^S55"0fgehefgostroy 
(V.P.  Shkarin,  A.P.  Pavlov)  under  the  general  direction  of  L.A.  Tolkachev, 
chief  engineer  of  the  Naryngidroenergostroy  Administration. 

The  instructions  were  examined  and  approved  by  the  Scientific-Technical 
Council  of  the  USSR  Ministry,  of  Bowarjnd  Electrification.  (Resolution  No  21 
of  15  February  1973).  ~~  " 

The  instructions  are  coordinated  with  USSR  Gosstroy. 

Preparation  for  publishing  was  carried  out  by  the  Scientific  Research  Sector 
of  Gldroproyekt. 
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1.  GENERAL  CONDITIONS 

1.1.  The  layer-by-layer  (Toktogul')  method  of  placing  concrete  is  recommended 
for  use  in  the  construction  of  unreinforced  and  slightly  reinforced  concrete 
hydraulic  engineering  structures  such  as  gravity,  arch-gravity  and  roundhead 
buttress  dams,  the  foundations  of  arch  dams  and  structures  similar  to  them. 

The  basis  of  the  Toktogul'  method  is  a  new,  advanced  technique  for  intrablock 
work,  meeting  the  demands  of  modern  industrial  construction.  This  method  may 
be  used  independently,  and  combined  with  other  known  methods  of  concreting. 

1.2.  The  Toktogul'  method  has  the  following  characteristic  features: 

The  use  of  complete  mechanization  of  intrablock  work  in  placing  the  concrete; 

The  concrete  mixture  is  delivered  to  the  placement  site  by  motorized  concrete 
carriers,  which  move  along  the  concrete  placed  earlier; 

The  concrete  mixture  is  placed  and  consolidated  in  layers  equal  to  the  height 
of  the  block  and  constituting  0. 5-1.0  m; 

The  vertical  Interblock  joints  are  formed  by  an  inserted  reinforced  concrete 
form,  or  by  cutting  them  in  freshly  placed  concrete; 

The  use  of  surface  cooling  as  the  basic  means  of  regulating  the  temperature 
regime  of  the  Concrete  masonry; 


Installing  a  tent  over  the  entire  concreted  surface. 
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1.3.  Use  of  the  Toktogul'  method  ensures: 

The  possibility  of  considerably  Increasing  the  dimensions  of  the  concreting 
blocks  in  the  plan,  to  the  extent  of  using  only  a  sectional  cut  with  the 
installation,  when  necessary,  of  vertical  joint-cuts  on  the  outer  edges  of 
the  structure.  Reducing  the  number  of  vertical  transverse  joints  (or  elimi¬ 
nating  them  completely)  makes  it  possible  to  increase  the  monolithic  nature 
of  the  structures; 

Simplification  of  the  methods  of  regulating  the  temperature  of  the  placement 
with  a  lessening  of  the  requirements  for  cooling  the  concrete  mixture; 

The  possibility  of  ensuring  high  intensity  of  concrete  placement; 

Considerable  reduction  in  the  volume  of  the  form  work  and  the  input  for 
cementing  the  construction  joints. 

1.4.  When  designing  structures  to  be  erected  by  the  Toktogul'  method,  it  is 
recommended  that: 

The  arrangement  and  number  of  the  openings,  galleries,  shafts  and  insert 
pieces  be  chosen  with  regard  to  the  concreting  process; 

The  number  of  vertical  joints  bfe  reduced; 

Consolidated  precast  elements  be  used  for  the  forms  of  the  joints,  galleries, 
shafts,  clamps,  etc.,  including  the  cement  reinforcements  and  insert  pieces; 

The  reinforcement  be  placed  primarily  at  the  outer  edges  or  the  construction 
joints,  as  well  as  in  the  form  of  a  row  of  horizontal  grids,  placed  beneath 
the  block. 

1.5.  When  designing  concrete  hydraulic  engineering  structures,  the  method  of 
placing  the  concrete  should  be  chosen  on  the  basis  of  a  technical  and  economic 
comparison  of  several  variants. 

Brief  Description  of  the  Layer-by-Layer  (Toktogul')  Method  of  Placing  Concrete 

1.6.  The  concrete  mixture  can  be  sent  to  the  concreting  level  by  means  of 
special  roads  or  an  earth  fill  for  passage  of  motorized  concrete  carriers, 
by  steep-incline  conveyers,  shaft  or  skip  hoists,  inclined  funicular  rail¬ 
ways,  cable  ways,  etc.,  by  methods  in  accordance  with  the  plan  of  work. 

The  concrete  mix  is  transported  horizontally  to  the  placement  site  by  means 
of  motorized  concrete  carriers  moving  along  the  previously  placed  concrete, 
after  the  minimal  necessary  crushing  strength  has  been  achieved  (approxi¬ 
mately  50  kg/cm  ). 

Note.  With  cable  ways,  variants  of  placing  the  concrete  mix  are  possible, 
using  motorized  concrete  carriers,  and  also  cable  ways,  directly. 


1.7.  The  concrete  mix  Is  evened  out  and  packed  at  the  placement  site  by  a 
bulldozer  blade  and  a  block  of  powerful  vibrators  mounted  on  small  tractors. 
This  makes  it  possible  to  use  a  stiff  concrete  mix  for  the  concreting  and  to 
reduce  the  cement  input. 

1.8.  After  the  concrete  has  stood  for  10-20  hours,  the  surface  of  the  block 
is  cleaned  with  special  mechanisms  to  remove  the  cement  coating. 

When  the  removal  of  the  cement  coating  and  cleaning  up  is  finished,  in  summer 
surface  cooling  is  arranged,  through  flooding  with  water  or  moistening,  and 
the  rest  of  the  time — there  is  moisture  content  maintenance. 

1.9.  Vertical  structural  and  expansion  joints  are  made  by  means  of  precast 
reinforced  concrete  members,  laid  down  in  the  embankment  of  the  dam  and 
equipped  with  cementing  reinforcement. 

Note.  In  some  cases,  with  the  proper  justification,  it  is  also  possible  to 
use  a  stock  frame-end  panel  (metal,  etc.)  form,  removed  when  the  concrete  is 
2-3  days  old. 

Uncemented  vertical  joints  may  be  formed  by  vibration-cutting  them  in  the 
early  stage  of  the  concrete.  The  possibility  of  constructing  these  joints 
should  be  decided  with  respect  to  the  structure  of  the  installation. 

1.10.  The  entire  front  of  the  work  on  a  concreted  structure  (or  on  a  sec¬ 
tion  of  it)  is  worked  out  on  charts,  on  which  the  technical  operations  are 
filled  in  consecutively  in  accordance  with  the  overall  cycle  of  the  concrete 
work.  A  rough  technical  diagram  of  the  general  organization  of  intrablock 
work  is  given  in  appendix  1. 

1.11.  To  ensure  optimal  temperature  conditions,  protection  against  solar 
radiation  and  precipitation,  minor  rock  slides,  the  distribution  of  the 
power  facilities,  lighting  systems,  various  types  of  communications,  etc., 
a  tent  is  installed  over  the  structure  being  concreted.  An  example  of  the 
schematic  layout  of  the  tent  and  the  technique  for  raising  it  is  seen  in 
appendix  2. 


2.  INDUSTRIAL  PROCESS  OF  CONCRETE  WORK 
General  Technical  Requirements 

2.1.  The  overall  organization  of  work  on  preparing  materials  for  concrete 
and  preparing  the  concrete  mix  with  the  Toktogul ’  method  does  not  differ 
from  the  ordinary  methods  used  in  hydraulic  engineering. 

2.2.  The  following  general  requirements  are  made  of  the  set  of  machines  and 
mechanisms  used  for  intrablock  work: 


a)  To  reduce  Che  amount  of  gassing  in  the  space  under  the  tent,  in  accord¬ 
ance  with  the  sanitary  engineering  specifications,  electrically  powered 
machines  should  primarily  be  used;  machines  with  internal  combustion  engines 
should  be  equipped  with  filters; 

b)  To  ensure  good  cohesion  of  the  concrete  in  consecutively  placed  blocks, 
measures  should  be  stipulated  for  all  the  machines  to  eliminate  a  leakage  of 
fuel  and  oil. 

c)  Measures  should  be  taken  to  prevent  debris  from  the  wheels  of  the  concrete¬ 
carrying  machines  from  entering  the  block  being  concreted. 

2.3.  Organization  of  the  intrablock  work  to  install  the  form,  reinforcement, 
inset  pieces,  pipes  for  cooling  and  cementing,  etc.,  should  be  strictly  co¬ 
ordinated  with  the  schedule  for  placing  the  concrete.  Because  of  the  cycli¬ 
cal  nature  and  mechanization  of  the  basic  technical  operations,  this  work  is 
easily  entered  in  the  general  work  schedule. 

Preparing  the  Blocks  for  Concreting 

2.4.  A  rock  foundation  is  prepared  by  the  ordinary  methods,  resulting  in  a 
minimum  of  disturbance  in  the  preservation  of  the  rocks.  The  placement  of 
the  first  blocks  along  the  height,  located  directly  on  the  rock  foundation 
with  its  inherent  uneven  spots,  begins  with  the  lowest  levels,  with  access 
arranged  to  it  by  means  of  stock  bridges.  During  this  period  crawler  cranes 
and  other  devices  may  also  be  used  to  place  the  concrete  in  inaccessible 
places. 

2.5.  The  cement  coating  is  removed  froo;  the  surface  of  the  block  when  the 
strength  of  the  concrete  is  15-25  kg/cm  at  the  main  area  of  the  block 
(85-90%),  with  a  PM- 20  sprinkler,  and  in  inaccessible  places,  with  mechanized 
and  manual  brushes.  The  period  for  beginning  to  remove  the  coating  is  estab¬ 
lished  by  the  construction  laboratory,  depending  on  the  temperature  conditions, 
the  type  of  cement,  the  additives  used  in  the  concrete,  etc.  This  period  is 
roughly  within  10-20  hours  after  completion  of  the  concrete  placement.  An 
approximate  technical  chart  of  the  work  of  removing  the  cement  coating  is 
given  in  appendix  3. 

2.6.  To  form  the  vertical  interblock  joints,  precast  reinforced  concrete 
members  up  to  3  m  high  are  installed,  with  artificial  irregularities  on  the 
Inside  and  built-in  cement  reinforcement  projecting  on  to  the  smooth  surface 
of  the  member.  The  form  members  are  Installed  by  a  portable  conveyer-belt 
loader  and  are  fastened  to  each  other  by  metal  welded  buttstraps.  The  joints 
between  the  members  (on  the  side  of  the  cemented  joint)  are  floated  with  a 
cement  solution  at  least  1  day  before  the  block  is  concreted.  Diagrams  of 
the  basic  types  of  form  members  which  have  been  used  in  constructing  the 
Toktogul'skaya  GES,  and  an  example  of  the  technical  chart  for  installing  the 
forms  are  shown  in  appendix  4. 


2.7.  To  move  the  machines  and  mechanisms  from  one  block  to  another,  openings 
3. 5-4.0  m  wide  are  made  in  the  reinforced  concrete  form,  and  are  either 
covered  by  the  form  immediately  before  the  concrete  is  poured  in  the  given 
spot,  'or  are  left  uncovered  with  the  continuous  concreting  of  one  block  after 
another.  No  additional  cementing  reinforcement  is  installed  to  monolithize 
the  cracks  occurring  in  the  opening  when  the  concrete  mass  is  cooled. 

2.8.  After  the  form  members  are  installed,  the  cementing  reinforcement  is 
joined  to  the  cementing  system  which  is  built  in  the  gallery.  When  the 
ordinary  removable  form  is  used,  the  cementing  reinforcement  is  fastened  to 
the  panels  of  the  form  after  they  are  installed. 

2.9.  If  mechanized  cutting  is  used  for  the  vertical  joints,  measures  should 
be  stipulated  to  prevent  debris  and  laitance  from  getting  into  the  joints. 

2.10.  If  pipe  cooling  is  used,  the  coils  of  the  pipes  are  laid  on  the  sur¬ 
face  of  the  preceding  block  along  the  path  of  the  concrete  carriers  and  are 
fastened  by  ties  to  the  concrete  placed  earlier. 

2.11.  The  preparation  of  the  block  for  concreting  is  concluded  with  the 
final  cleaning  and  scavenging  of  the  surface  of  the  concrete  and  removal  of 
the  water. 

Transporting  and  Placing  the  Concrete  Mix 

2.12.  The  most  efficient  system  for  transporting  the  concrete  mix  from  the 
concrete  plant  to  the  installation  is  to  deliver  it  by  motorized  concrete 
carriers  to  the  transshipment  site.  Concrete  pouring  machines  should  not 
go  beyond  the  limits  of  the  concreted  section  of  the  installation. 

2.13.  The  concrete  mix  is  transported  from  the  transshipment  junction  to  the 
placement  site  by  motorized  concrete  carriers  manufactured,  for  example,  on 
the  basis  of  the  type  KRAZ  dump  trucks  or  by  special  concrete  carriers.  It 
is  recommended  that  machines  be  used  with  a  shortened  wheelbase  and  a  small 
turning  radius,  with  the  body  capacity  up  to  5-8  m  . 

2.14.  At  the  moment  of  its  placement,  the  concrete  mix  should  have  a  con¬ 
sistency  of  1-3  cm,  with  respect  to  the  settlement  of  a  normal  cone.  The 
concrete  is  poured  on  the  moist  surface  of  the  concrete  of  the  preceding 
layer,  which  does  not  have  accumulations  of  water.  The  water  should  be  re¬ 
moved  in  front  of  the  concreting  front. 

2.15.  The  concrete  mix  is  evened  out  with  a  bulldozer  based  on  the  small 
type  M-663B  electric  tractor.  During  the  leveling  process,  the  required 
thickness  of  the  layer  of  the  concrete  mixture  should  be  maintained  (taking 
into  consideration  its  settling  when  consolidating)  with  a  deviation  of  no 
more  Chan  5  cm,  which  is  controlled  in  accordance  with  the  levels  made 
earlier  on  the  form  members. 
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2.16.  The  concrete  mix  Is  packed  down  when  the  layers  are  up  to  0.75  and 
1.0  m  thick  by  a  block  of  vibrators,  respectively  IV-34  and  TV-34A  (EV-167), 
mounted  on  an  M-663B  electric  tractor.  The  consolidation  should  as  a  rule 
be  done  by  the  method  of  drawing  the  vibrators  arranged  on  a  slant  (at  an 
angle  of  approximately  30°)  at  an  average  rate  of  about  1  m/min.  When  a 
tractor  with  a  greater  rate  of  speed  is  used,  stops  lasting  6-8  sec  are 
made  every  10-15  cm.  When  a  tractor  with  a  slower  speed  is  used,  the  con¬ 
solidating  is  done  without  stops. 

2.17.  The  block  of  type  IV-34  vibrators  ensures  reliable  packing  of  the 
concrete  mix  in  a  strip  2.7  m  wide  with  3  vibrators,  and  3.6m  with  4  vibra¬ 
tors.  The  estimated  productivity  of  one  ‘block  may  be  accepted  as  90-120  nr/ 
/hr. 

2.18.  In  some  cases,  when  a  concrete  mix  which  has  lost  its  consistency  to 
a  cone  settlement  of  0-1  cm  must  be  consolidated,  the  concrete  mix  may  be 
consolidated  by  cycles  of  sinking  and  removing  the  vibrator  with  a  spacing 
of  0.4-0. 5  m. 

2.19.  In  places  difficult  of  access  (some  areas  in  corners,  adjacent  to  in¬ 
serted  sections,  in  the  reinforcement  area,  etc.),  where  it  does  not  seem 
possible  to  work  the  mixture  with  a  vibrator  unit,  the  consolidation  should 
be  achieved  by  hand  vibrators  in  two  layers,  with  the  thickness  of  the  lower 
being  0.3-0.35  m. 

Note  to  paragraphs  2.16-2.19.  A  detailed  description  of  the  industrial  pro¬ 
cess  of  consolidating  the  concrete  mix  is  given  in  "Instructions  on  Placing 
and  Consolidating  Concrete  Mixes  in  Large  Blocks  of  Hydraulic  Engineering 
Structures,"  VSN  53-71  of  the  USSR  Ministry  of  Power  and  Electrification. 

2.20.  For  efficient  control  of  the  degree  of  consolidation  of  the  concrete 
mix  with  respect  to ■ the  depth  of  the  layer ,  it  is  recommended  that  a  radio- 
metric  densitometer*  be  used,  along  with  the  usual  methods  of  checking  the 
density  of  the  concrete.  The  degree  to  which  the  concrete  mix  is  hardened 

is  as  a  rule  also  easily  evaluated  visually  for  the  entire  volume  of  the  block, 
in  view  of  its  low  height. 

2.21.  The  work  done  to  place,  even  out  and  consolidate  the  concrete  mix  under 
production  conditions  should  be  accomplished  in  accordance  with  special  tech¬ 
nical  charts,  worked  out  at  the  site,  in  accordance  with  the  specific  condi¬ 
tions.  An  example  of  a  technical  chart  is  given  in  appendix  5. 

2.22.  The  treatment  of  the  concrete  is  concluded  by  keeping  the  surface  moist 
until  it  is  cleaned  (polyethylene  film,  etc.),  and  organized  the  surface  moist¬ 
ening  after  the  cleaning.  The  time,  intensity  and  regimen  of  moistening  or 
wetting  the  surface  of  the  concrete  to  regulate  the  temperature  is  discussed 

in  detail  in  section  3  of  these  Instructions. 


For  example,  the  densitometer  designed  by  the  Frunze  Polytechnical  Institute. 


3.  ENSURING  THE  CRACK  RESISTANCE  OF  CONCRETE  MASONRY 


Requirements  for  Temperature  Conditions 

3.1.  To  ensure  the  crack  resistance  of  concrete  masonry,  a  set  of  require¬ 
ments  should  be  observed  for  its  temperature,  dimensions  of  the  blocks  on 
the  horizontal  and  along  the  height,  periods  of  covering  the  blocks  and  the 
tensile  strength  of  the  concrete. 

3.2.  The  necessary  set  of  requirements  is  determined  in  the  plan  on  the 
basis  of  estimates  of  the  thermal  stress  state  of  the  concrete  masonry  and 
experimental  studies  of  the  physical-mechanical  and  thermophysical  charac¬ 
teristics  of  the  concrete  of  the  actual  composition  (heat  liberation,  elastic 
modulus,  creep  features,  coefficients  of  linear  expansion,  heat  conductivity, 
temperature  conductivity  and  the  ultimate  tensile  strength). 

3.3.  To  be  taken  as  the  basic  measures  for  temperature  regulation  in  the 
calculations  are: 

Surface  cooling  by  moistening  or  watering; 

Setting  up  a  tent  with  an  artificial  climate; 

Constructing  a  heat- insulated  form  on  the  outer  edges  or  surfaces,  remaining 
uncovered  during  the  construction  period  or  unheated  in  winter. 

Additional  measures,  with  their  need  and  degree  of  use  determined  by  calcu¬ 
lation,  are: 

Pipe  cooling  of  the  concrete  masonry  (the  problem  of  using  it  is  solved  in 
relation  to  the  presence  of  cemented  joints  in  the  structure); 

Preliminary  cooling  of  the  components  of  the  concrete  mix; 

Use  of  low-heat  cement  and  additives,  reducing  the  cement  input  in  the 
concrete. 

3.4.  Normal  intervals  in  placing  the  blocks  which  are  adjacent  along  the 
height  are  permitted  in  a  range  of  3-8  days.  Additional  requirements  for 
the  temperature  of  the  concrete  must  be  taken  into  consideration  in  the 
plan  when  there  is  an  increase  in  the  intervals  in  the  concreting  at  cer¬ 
tain  times  up  to  2  weeks. 

3.5.  The  height  of  the  blocks  is  designated  in  accordance  with  the  season 
in  which  they  are  placed,  the  structure  of  the  temperature  regulation 
measures  and  the  parameters  of  the  vibrators  used.  To  reduce  the  number  of 
horizontal  construction  joints,  it  is  preferable  that  the  height  of  the 
blocks  be  0.75  and  1.0  m. 


3.6.  The  dimensions  of  the  blocks  In  the  plan  are  chosen  on  the  basis  of 
estimates  of  the  thermal  stress  state  of  the  concrete  placement,  proceeding 
from  tie  production,  structural  and  economic  conditions. 

3.7.  The  requirements  for  the  tensile  strength  of  the  concrete  are  estab¬ 
lished  for  the  size  chosen  for  the  blocks  on  the  basis  of  calculations 
which  take  into  account  the  age  of  the  concrete  at  the  moment  when  it 
achieves  maximal  tensions. 

3.8.  The  structure  and  content  of  the  requirements  for  the  temperature  con¬ 
ditions,  the  dimensions  of  the  blocks  and  the  tensile  strength  of  the  con¬ 
crete  are  illustrated  in  appendix  8,  using  as  an  example  the  experience  in 
constructing  the  dam  at  the  Toktogul ' skaya  GES. 

Measures  To  Regulate  the  Temperature  of  the  Concrete  in  Summer 

3.9.  The  required  temperature  of  the  concrete  masonry  in  summer,  when  the 
Toktogul'  method  is  used,  may  be  ensured  by  the  following  measures: 

a)  Surface  watering  or  moistening; 

b)  Protecting  the  surface  from  solar  radiation  with  a  tent; 

c)  Pipe  cooling  of  the  masonry  in  two  stages  (if  necessary); 

d)  Cooling  the  components  of  the  concrete  mix. 

The  structure  of  the  measures  used  may  change  according  to  the  specific 
climatic  and  structural  conditions,  based  on  the  efficiency  of  the  measures 
listed,  discussed  in  detail  in  paragraphs  3.10-3.25. 

Surface  Cooling 

3.10.  Surface  cooling  is  done  to  draw  the  heat  from  the  concrete  in  the 
period  before  the  block  is  covered  with  the  overlying  layer.  The  cooling  is 
done  by  watering  or  moistening  and  it  is  arranged  immediately  after  the 
cement  coating  is  removed. 

The  designation  of  a  certain  specific  measure  is  determined  according  to  the 
requirements  for  limiting  the  maximal  temperature  of  the  concrete  and  the 
meteorological  conditions . 

3.11.  Cooling  by  watering  is  carried  out  continuously  in  established  periods 
by  sprinkling  water  from  perforated  pipes,  ensuring  even  distribution  gf  the 
water  over  the  surface  of  the  block,  calculating  5-10  1/sec,  or  1000  in  when 
there  is  tent  shading,  and  15-20  1/sec  on  unshaded  sections.  The  water  is 
not  allowed  to  stand  on  the  surface  of  the  concrete.  The  water  may  be  drawn 
from  the  cooled  surface  through  overflow  apertures  (pipes)  connected  to  the 
drainage  pool  or  to  the  galleries.  The  technical  chart  for  the  watering, 

as  applied  to  the  conditions  of  the  Toktogul * skaya  GES  is  given  in  appendix  6. 


3.12.  When  the  cooling  is  done  by  moistening,  periodic  watering  is  carried 
out  to  keep  the  surface  of  the  concrete  in  a  permanently  moist  state.  The 
effect  of  this  cooling  depends  on  the  rate  of  the  air  movement  and  its  rela¬ 
tive  humidity  and  temperature. 

3.13.  River  or  ground  water  satisfying  the  requirements  of  SNiP  111-28-73, 
"Protecting  Construction  Structures  From  Corrosion,"  may  be  used  for  surface 
cooling.  It  is  recommended  that  water  being  used  has  a  temperature  of  not 
less  than  8-12°C  below  the  maximum  permissible  temperature  in  the  concrete. 

3.14.  Surface  cooling  should  ensure  even  temperature  distribution  over  the 
surface  of  the  concrete  with  the  difference  between  the  maximum  and  minimum 
temperature  not  over  that  established  in  the  planning  norms.  Dry  spots  are 
not  permitted  on  the  surface  of  the  concrete. 

3.15.  Cooling  by  watering  is  stopped  not  more  than  10-12  hours  before  the 
block  next  in  height  is  placed,  with  normal  intervals  in  the  placement  (3-8 
days),  or  when  the  required  temperature  is  reached  in  the  block,  when  there 
are  long  intervals.  After  this  the  surface  of  the  concrete  should  be  kept 
moist  until  the  concrete  is  placed. 

3.16.  When  calculating  the  thermal  regime  for  concrete  masonry,  taking  into 
consideration  the  surface  cooling,  the  mass  exchange  and  radiant  heat  exchange 
must  be  considered  in  addition  to  the  convective  heat  exchange.  Roughly,  the 
temperature  of  the  surface  of  the  concrete  may  be  taken  as  higher  than  the 
temperature  of  the  water  applied  to  the  block,  roughly  2-3°C  when  watering, 
and  4-5  ®C  when  moistening. 

3.17.  Protection  of  the  masonry  from  heating  by  solar  radiation  is  ensured 
by  a  tent.  For  efficient  use  of  surface  cooling  the  space  under  the  tent 
should  have  a  good  circulation  of  natural  air  movement  in  the  period  when 
the  concrete  is  moistened. 

Pipe  Cooling 

3.18.  Pipe  cooling  is  used: 

At  the  first  stage,  to  even  out  the  temperature  of  summer-fall  placement  to 
16-18°C,  as  well  as  when  necessary  to  reduce  the  temperature  of  the  concrete 
in  the  period  of  exothermic  heating; 

At  the  second  stage,  to  cause  the  temperature  of  the  concrete  masonry  to 
reach  the  required  temperatures  for  casting  the  structure. 

If  there  are  no  cemented  joints,  it  is  not  obligatory  to  use  pipes.  In  this 
case  the  pipes  may  be  installed  to  eliminate  the  temperature  peaks  only  in 
certain  areas  of  the  placement. 


3.19.  The  pitch  of  the  pipes  is  determined  on  the  basis  of  technical  and 
economic  calculations,  taking  into  consideration  the  length  of  the  period 
for  cooling  the  masonry  to  the  casting  temperature  and  the  calendar  schedule 
for  the  cement  work.  In  all  cases,  with  the  Toktogul'  method,  the  pitch  of 
the  pipes  is  customarily  the  short  height  of  the  block,  and  the  pipes  are 
placed  beneath  the  block. 

3.20.  At  the  first  stage  of  cooling  it  is  advisable  to  use  river  or  ground 
water.  At  the  second  stage,  either  water  from  the  refrigeration  plant  is 
used,  or  river  water,  if  its  temperature  satisfies  the  required  conditions 
(2-3°C  lower  than  the  casting  temperature). 

3.21.  Gas  pipelines  with  a  diameter  of  1  inch  are  used  for  the  coils  of  the 
pipe  cooling.  The  maximum  length  of  1  coil  should  not  exceed  350m.  The 
hookups  of  the  cooling  stand-pipes  to  the  main  line,  and  of  the  coils  to  the 
stand-pipes  should  be  marked.  The  technical  charts  for  placing  the  pipes  and 
installing  the  pipe  cooling  system,  as  applied  to  the  construction  conditions 
for  the  Toktogul ' skaya  GES,  are  given  in  appendix  7. 

3.22.  The  average  water  input  through  the  coil  should  be  0.4  1/sec,  if  its 
length  is  over  250  m,  and  0.3  1/sec  if  it  is  shorter. 

3.23.  The  periods  for  feeding  the  water  to  the  coils,  the  duration  of  the 
circulation  and  the  sources  of  the  water  are  determined  in  stages,  in  accord¬ 
ance  with  the  required  temeprature  conditions. 

Cooling  the  Components  of  the  Concrete  Mix 

3.24.  The  temperature  of  the  concrete  mix  may  be  reduced  by: 

Cooling  the  water  of  the  mix; 

Replacing  some  of  the  water  of  the  mix  with  synthetic  or  natural  ice; 

Cooling  one  or  two  (or  all)  of  the  fractions  of  coarse  filler; 

Cooling  the  sand  (if  necessary). 

The  choice  of  a  certain  specific  method  for  cooling  the  concrete  mix  and  com¬ 
binations  of  them  is  determined  from  the  results  of  technical  and  economic 
calculations. 

3.25.  The  necessary  degree  of  reduction  in  the  temperature  of  the  concrete 
mix  is  established  on  the  basis  of  estimates  of  the  thermal  regime  of  the 
block,  depending  on  the  maximal  permissible  temperature,  the  height  of  the 
block,  the  climatic  conditions,  the  heat  liberation  of  the  cement,  and  the 
temperature  of  the  water  used  for  surface  watering. 
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Measures  to  Regulate  the  Temperature  of  the  Masonry  in  Winter 

3.26.  In  consideration  of  the  technical  characteristics  of  the  Toktogul* 
method,  concrete  work  is  carried  out  according  to  the  rules  for  winter  con¬ 
creting  if  one  of  the  following  conditions  exists: 

a)  The  average  daily  temperature  of  the  outside  air  is  consistently  below 
0°C; 

b)  The  minimal  daily  temperature  of  the  outside  air  is  -3°C  and  below; 

3.27.  Used  to  regulate  the  temperature  for  the  masonry  in  winter  are: 

a)  Installing  sides  for  the  tent; 

b)  Heating  the  space  under  the  tent  with  electric  and  steam  heaters; 

c)  Heating  the  components  at  the  concrete  plant; 

d)  Installing  a  warm  form  at  the  outer  edges; 

e)  Pipe  cooling  (if  necessary). 

3.28.  The  concrete  should  be  placed  under  the  shelter  of  a  tent  with  the  air 
temperature  on  the  average  not  below  +3°C  (measuring  above  the  surface  of  the 
block) . 

The  surface  of  the  concrete  which  is  under  the  tent  at  places  with  a  lower 
air  temperature  (corners,  receiving  chutes,  etc.),  should  be  covered  with 
polyethylene  film  immediately  after  the  concrete  is  placed. 

3.29.  The  degree  of  heating  the  components  at  the  concrete  plant  is  calcu¬ 
lated  in  consideration  of  ensuring  the  required  periods  for  the  setting  and 
gathering  strength  of  the  concrete,  necessary  in  accordance  with  the  techni¬ 
cal  specif iciations.  Because  of  this,  the  temperature  of  the  concrete  mix 
at  the  moment  when  it  is  placed  in  the  block  should  not  be  below  +10;  8  and 
7°C  when  the  height  of  the  block  is  respectively  0.50;  0.75  and  1.0  m. 

3.30.  The  external  surfaces  of  the  structure,  which  may  prove  to  be  uncovered 
by  the  winter  period,  should  be  concreted  in  advance  in  a  warm  form  and  kept 
in  it,  in  accordance  with  the  periods  established  by  the  plan. 

3.31.  The  pipe  cooling  of  the  first  stage  is  used  when  the  temperature  in  the 
concrete  mass  exceeds  the  permissible  limit;  for  cooling  of  the  second  stage 
see  paragraphs  3.18-3.23. 

Monitoring  the  Temperature  and  Crack  Formation  in  the  Concrete 

3.2.  Production  control  of  the  temperature  and  crack  formation  in  the  concrete 
should  be  carried  out  in  accordance  with  VSN  011-67  of  the  Ministry  of  Power 


and  Electrification,  "Instructions  for  the  Organization  and  Work  of  Construc¬ 
tion  Laboratories  for  Concrete  and  Construction  Materials. " 

3.33.  It  is  advisable  to  organize  the  inspection  of  crack  formation  within 
the  mass  with  the  aid  of  the  insertion  of  a  chain  of  long-base  deformometers. 
By  arranging  the  chain  of  deformometers  in  a  row  with  a  small  overlap,  the 
entire  area  of  possible  cracking  may  be  studied.  It  is  recommended  that 
these  deformometers  also  be  installed  at  the  end  of  the  joints — cuts,  in 
places  with  structural  changes  in  the  section  of  the  blocks  along  which 
cracks  may  appear. 


4.  METHODS  OF  CASTING  THE  CONCRETE  MASONRY 

4.1.  The  basic  diagram  for  casting  concrete  masonry  by  cementing  the  joints, 
using  the  Toktogul '  method  of  concreting  does  not  differ  from  the  ordinary 
diagram  used  with  column  cutting  for  the  structure. 

4.2.  The  Toktogul'  method  of  concreting  ensures  more  favorable  conditions 
for  casting  the  joints,  namely: 

a)  The  installation  of  the  cement  reinforcement  is  more  precise  and  reliable 
since  it  may  be  installed  in  the  process  of  manufacturing  the  form  members 

at  the  precast  reinforced  concrete  casting  yard; 

b)  Greater  exposure  of  the  vertical  joints,  as  compared  with  the  usual 
column  cut,  caused  by  the  increased  dimensions  of  the  blocks  in  the  plan 
and  the  uniform  temperature  field; 

c)  When  a  precast  reinforced  concrete  form  is  used,  the  surface  of  the  joint 
proves  to  be  smoothered  than  when  a  wooden  panel  form  is  used. 

4.3.  To  ensure  hydraulic  passability  of  the  seam,  there  should  be  strict 
adherence  to  measures  preventing  the  appearance  of  projections  along  the 
horizontal  and  vertical  joints  of  the  form  members.  For  this  purpose  the 
edges  of  the  precast  form  members  are  made  at  an  angle,  and  the  vertical  and 
horizontal  joints  of  the  members  are  carefully  packed  with  mortar. 

4.4.  In  accordance  with  the  practice  in  cementing  work,  approved  at  domestic 
construction  sites,  pipe  cementing  systems  with  disk  outlets  for  the  initial 
cementing  and  perforated  outlets  for  repeated  cementing  are  recommended  for 
cementing  the  joints.  Special  multiple  action  outlets  should  be  used  for 
joints  requiring  multiple  cementing. 

4.5.  The  outlets  of  the  cementing  system  should  be  installed  along  the  areas 
of  the  toothed  joints  where  the  greatest  compression  stresses  are  expected, 
and  where,  therefore,  these  joints  must  be  most  fully  and  densely  packed 
with  cement  stone. 


4.6.  The  construction  joints  are  cemented  after  the  masonry  in  a  given  tier 
has  completely  cooled  to  the  temperature  established  in  the  plan.  As  in 
ordinary  concreting  methods,  the  casting  temperature  may  vary  according  to 
the  areas  of  the  structure. 

4.7.  The  periods  for  the  beginning  of  cementing  the  masonry  along  the  tiers 
are  established  on  the  basis  of  observations  of  the  temperature  conditions 
and  uncovering  of  the  joints,  made  with  control  and  measuring  equipment  for 
construction  control. 

4.8.  If  the  vertical  joints  are  installed  by  vibration  cutting  in  fresh  con¬ 
crete,  there  are  no  reliable  solutions  for  casting  the  masonry  at  present. 
Because  of  this,  the  possibility  of  casting  cut  joints,  if  it  becomes  neces¬ 
sary,  should  also  be  studied. 

5.  REQUIREMENTS  FOR  CONCRETE  AND  QUALITY  CONTROL  OF  CONCRETE 

5.1.  The  grades  of  concrete  are  established  by  the  plan  in  accordance  with 
the  requirements  of  the  construction  norms  and  GOST  in  effect,  as  well  as 
in  consideration  of  the  requirements  for  the  tensile  strength  of  the  con¬ 
crete  (see  paragraphs  3.1  and  3.7). 

5.2.  When  the  composition  of  the  concrete  is  planned,  a  number  of  special 
features  distinguishing  the  Toktogul *  method  should  be  taken  into  considera¬ 
tion: 

a)  The  possibility  of  reducing  the  cement  input  in  connection  with  the  use 
of  stiff  concrete  mixtures; 

b)  Reducing  the  requirements  for  the  permissible  amount  of  heat  release  of 
the  cement,  in  view  of  the  low  height  of  the  blocks; 

c)  Increasing  the  uniformity  and  density  of  the  concrete  with  the  mechanized 
method  of  packing  the  concrete  mix  by  using  powerful  vibrators. 

5.3.  The  impossibility  of  installing  toothing  in  horizontal  construction 
joints  in  accordance  with  the  technical  and  production  specifications  makes 
it  necessary  to  impose  requirements  for  the  amount  of  cohesion  among  these 
joints,  which  should  be  established  in  the  plan  for  the  structure.  To  be 
taken  into  consideration  in  this  case  is  the  fact  that  the  mechanized  method 
of  cleaning  the  surfaces  and  the  use  of  powerful  vibrating  equipment  in  the 
compaction  of  the  concrete  mix  (if  it  is  correctly  used),  as  well  as  the  , 
relatively  short  Intervals  in  placing  the  blocks,  makes  it  possible  to  ensure 
Increased  strength  along  the  horizontal  joints  of  the  structure,  as  compared 
to  the  ordinary  concreting  method. 

Note.  According  to  the  data  of  experiments  made,  tensile  strength  along  the 
joints  is  50-60%  of  the  strength  of  the  concrete  used. 


5.4.  Quality  control  of  the  concrete  should  be  implemented  by  tests  of 
standard  samples,  selected  in  the  process  of  placing  the  concrete,  as  well 
as  by  testing  for  the  crushing  of  core  samples  cut  out  of  the  structure.* 


5.5.  Along  with  the  standard  methods  of  quality  control  for  the  concrete, 
it  is  recommended  that  the  ultrasonic  method  be  used,  as  well  as  testing 
core  samples  with  a  large  diameter  (''*300  mm). 

5-. 6.  The  relative  water  absorption  of  the  joints  and  the  area  near  the 
joints  is  determined  by  testing  the  vertical  interstices  in  accordance  with 
special  instructions.*  The  water  absorption  of  the  concrete  masonry  should 
not  exceed  the  values  established  by  the  technical  rules  for  concrete  work 
when  hydraulic  engineering  structures  are  erected. 

5.7.  The  strength  of  the  concrete  along  the  horizontal  construction  joints 
is  checked  for  tension  and  shearing.  It  is  recommended  that  the  tensile 
strength  along  the  joint  be  determined  by  digging  out  core  samples  from  the 
horizontal  interstices;  the  shear  strength — by  the  shear  of  blanks  concreted 
to  the  surface  of  the  joints  in  the  area  of  the  gallery,  recess,  etc. 

5.8.  From  the  results  of  the  control  tests  of  the  crushing  strength  and 
tensile  strength  of  the  concrete,  a  quarterly  determination  is  made  of  the 
coefficient  of  uniformity  and  the  coefficient  of  variation  for  all  types  of 
concrete.  The  concrete  should  satisfy  the  requirements  of  the  plan,  the 
construction  norms  and  rules,  GOST  and  the  technical  specifications  with 
respect  to  all  the  control  characteristics. 


The  drilling  diagram,  the  testing  methods,  etc.  are  established  by  special 
instructions  for  concrete  specifications  for  construction,  taking  into 
consideration  the  designs  of  the  structure  and  the  zonal  arrangement  of 
the  grades  of  concrete. 
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Explanations  of  Technical  Chart 

1.  This  technical  chart  was  compiled  for  work  on  installing,  hoisting  and 
using  the  tent. 

2.  The  tent  is  designed  to  protect  the  concrete  masonry  of  the  block  from 
unfavorable  meteorological  conditions. 

3.  Structurally  the  tent  is  made  in  the  form  of  a  system  of  rigid  trusses, 
with  hinged-movable  supports;  the  posts  of  the  tent  consist  of  movable  and 
fixed  parts,  with  the  movable  part  of  the  post  moving  along  the  fixed  part; 
the  design  adopted  permits  the  posts  of  the  tent  to  be  raised  Independently; 

4.  Installation  of  the  columns  and  trusses  of  the  tent  is  stipulated  to  be 
directly  from  the  surface  of  the  block  with  a  SMK-7  mobile  crane. 

5.  The  fixed  part  of  the  column  can  be  increased  by  inserts  of  a  given  length, 
by  means  of  a  4046  motorized  loader. 

6.  The  tent  is  raised  by  means  of  two  motorized  loaders  with  a  load-carrying 
capacity  of  5  tons  or  one,  with  a  capacity  of  10  tons. 

3 

7.  The  labor  and  material  input  made  for  1  m  of  concrete  with  respect  to  a 
block  with  planned  dimensions  of  32  X  60  m  is  determined  by  the  YeNiR  [unified 
standards  and  costs]  and  SNIP  in  effect. 

8.  Used  as  a  guideline  in  installing  the  metal  structures  of  the  tent  and 
in  raising  it  are  SNIP  111-A,  11-70,  "Labor  Safety  Techniques  in  Construc¬ 
tion"  and  other  normative  documents. 


9.  The  materials  input  for  the  installation  of  the  metal  structures  and  roof¬ 
ing  of  the  tent  are  taken  for  a  block  100  m  high,  taking  into  consideration 
a  triple  replacement  of  the  tarpaulin  and  film  during  use. 

Technical-Economic  Indicators 


No  Indicator  Item 

1.  Volume  of  concrete-block 

2  Work  input  for  1  nr  of  concrete 

3  Machine-shift  input  of  principal 

mechanism  (4046  motorized  loader) 
for  1  in  of  concrete 

4  Installation  of  metal  structures 

for  1  m-*  of  concrete  - 


Irretrievable  metal  for  1  m 
concrete 


of 


Unit  of  meas. 

-3 

hr-day 

ihlft 


kg 

kg 


Indicators 

1440 

0.01 


0.001 


1.5 


1 


List  of  Mechanisms  Needed 


* 

No 

Item 

Unit  of  meas. 

Quantity 

1 

SMK-7  mobile  crane 

piece 

1 

v  - 

2 

4046  motorized  loader  w.  load¬ 

v 

carrying  capacity  of  5.5  tons 

piece 

2 

or  motorized  loader  w.  capacity 

1 

► 

of  10  tons 

3 

Welding  equipment 

piece 

1 

4 

Telescoping  tower 

piece 

1 

Approximate  Staff  for  Unit: 

Installers: 

Category  5 — 1  person 
Category  4 — 1  person 
Category  3 — 1  person 

Welders : 

Category  5 — 1  person 
Total:  4  persons 
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List  of  Work  Distribution  According  to  Method  of  Execution 


No 

Work  designation 

Unit  of  meas. 

Volume 

Rel,  Propor 
tion,  in  Z 

1 

Removing  cement  coating  manually 

2 

m 

38 

2 

2 

Removing  cement  coating  with 

O 

mechanized  brushes 

m 

192 

10 

3 

Removing  cement  coating  with  a 

PM-20  sprinkling  and  washing 

0 

machine 

Am 

m 

1690 

88 

Total: 

2 

m 

1920 

100 

List  of  Mechanisms  and  Devices  Required 

No 

Item 

Unit  of  meas 

• 

Quantity 

1 

PM-20  sprinkling  and  washing 

machine 

piece 

1 

2 

Motorized  loader 

piece 

1 

3 

Mechanized  hand  brushes 

piece 

4 

4 

Water-air  nozzles  ^ 

piece 

3 

5 

Buckets  w.  capacity  of  1  in 

piece 

1 

Technical  and  Economic  Indicators 


No  Indicator  Designation  Unit  of  meas.  Indicator 


1 

Volume  of  concrete  in  block 

3 

m 

1440 

2 

Area  of  block  ^ 

1920 

3 

Work  input  per  1  mJ  of  concrete 

hr-day 

0.04 

4 

Machine-shift  input  of  PM-20 

sprinkling  and  washing  machine 
for  1  nr  of  concrete  ^ 

m-shif t 

0.004 

5 

Materials  input  for  1  m  of  concrete: 

•j 

water 

m 

0.007 

air 

m 

13.5 

rubber  hoses,  d*25  mm 

p.m. 

0.01 

Staff  of  unit: 

Concrete  workers,  category  2 — 5  persons 
Concrete  workers,  category  1 — 8  persons 
Driver  —  1  person 


Total:  14  persons 


•*r  "i  ■ww?  ;•.? 


Explanations  for  Technical  Chart 

1.  This  technical  chart  is  compiled  for  the  removal  of  the  cement  coating 
from  concrete  surfaces,  with  the  subsequent  removal  of  the  waste  from  the 
area  of  the  block. 

2.  The  following  types  of  work  are  included  in  the  technical  chart: 

a)  Removing  the  cement  coating;  the  technical  sequence  of  the  work;  cleaning 
the  concrete  surfaces  with  manual  metal  brushes,  along  the  contour,  and  the 
elements  in  them,  in  a  strip  of  IS  cm ,  cleaning  the  concrete  surfaces  with 
mechanical  brushes  in  places  inaccessible  to  the  sprinkling  and  washing 
machine,  and  cleaning  the  concrete  usrfaces  with  a  PM-20  sprinkling  and 
washing  machine  based  on  the  ZIL-164. 

b)  Washing  and  blowing  off  the  concrete  surfaces  with  an  air-water  jet  with 
the  subsequent  gathering  of  the  debris  in  buckets  and  its  removal  from  the 
area  of  the  block. 

3.  The  cement  coating  is  removed  when  the  strength  of  the  concrete  is  roughly 
up  to  15  kg/cm^  and  is  precisely  determined  by  the  construction  laboratory. 

The  thickness  of  the  surface  layer  removed  is  2-5  mm. 

4.  Used  as  guidelines  in  preparing  the  concrete  surfaces  are  VSN-009-67, 
"Technical  Rules  for  Concrete  Work  in  Hydraulic  Engineering,"  "Instructions 
for  Preparing  Concrete  Surfaces,"  Orgenergostroy,  1965  and  other  normative 
documents  in  effect. 


5.  The  work  input  is  estimated  in  accordance  with  the  YeNiR  in  effect. 


Technical  and  Economic  Indicators 


No  Indicator  designation  Unit  of  meas.  Indicators 


1  Volume  of  concrete.ln  block 

2  Work  input  for  1  in  of  concrete 

3  Machine  time  input  for  1  m3  of 

concrete  ^ 

4  Materials  input  for  1  nr  of 

concrete: 

precast  reinforced  concrete 
form  for  joints 
wooden  form 
metal  form 


3 

m 

hr-day 

m-shift 


3 

L. 


1440 

0.005 

0.004 


0.005 

0.024 

0.002 


List  of  Mechanisms  Needed 


No 

Name  of  Mechanism 

Type  of  Mechanism 

Unit  of 

Quantity 

meas. 

1 

Motorized  loader  w.  capacity 

of  5  tons 

4046 

piece 

1 

2 

Mobile  crane,  w.  capacity  of 

7  tons 

CMK-7 

piece 

1 

3 

Welding  equipment 

TC-300 

piece 

1 

Staff  of  Unit 

Installation  worker,  category  6 — 1  person 
Installation  worker,  category  5 — 1  person 
Installation  worker,  category  4 — 1  person 
Installation  worker,  category  3 — 1  person 
Welder,  category  4 — 1  person 
Rigger,  category  3 — 2  persons 
Plasterer,  category  3 — 1  person 
Lift  truck  driver — 2  persons 

Total:  10  persons 

Explanations  for  Technical  Chart 

1.  This  technical  chart  is  compiled  for  fora  work  in  a  block  with  the 
planned  dimensions  of  32  X  60  m. 

2.  The  technical  chart  includes  the  entire  complex  of  operations  from  supply¬ 
ing  the  forms  to  the  installation  site  to  their  complete  installation. 


3.  The  members  of  the  form  for  the  interblock  joints  must  be  installed  when 
the  earlier  installed  form  is  not  less  than  0.5  m  higher  than  the  surface  of 
the  concrete. 

4.  The  height  of  the  precast  reinforced  concrete  form  for  the  lateral  joints 
is  customarily  1.5  m,  and  for  the  vertical  joints'— 3.0  m. 

5.  The  precast  reinforced  concrete  form  is  supplied  to  the  installation  site 
and  Installed  directly  with  a  fork  lift  truck  with  a  capacity  up  to  5  tons. 

6.  A  throughway  3. 5-4.0  m  wide  is  left  in  the  interblock  joints  for  the 
movement  of  the  motor  transport. The  form  is  not  exposed  in  the  openings  in 
the  longitudinal  joints,  and  in  the  lateral  joints  the  form  is  exposed  in 
the  process  of  concreting  the  block. 

7.  The  normative  documents  in  effect  for  construction  must  be  used  as  a 
guide  in  installing  the  forms  of  the  joints. 

8.  The  staff  of  the  unit  is  chosen  from  the  specifications  for  an  increase 
in  the  concrete  masonry  of  3.0  m  per  month. 

9.  The  work  input  is  determined  according  to  the  SNIP  and  YeNiR  in  effect. 


(lPHJICOKEHHE  5  TEXHOJlOrHMECKAfl  KAPTA  HA  yKJlAflKy 

BETOHHOFI  CMECH 
(BJIOK  60  X  32  X  0,75  *) 


Technical  Chart  for  Placement  of  the  Concrete  Mix  (Block  60  X  32  X  0.75  m) 
[Key  on  following  page] 


Key 


1.  Diagram  of  Concreting  of  a  Block  32  X  60  m 

2.  Precast  reinforced  concrete  form 

3.  Concrete-carrying  dump  truck 

4.  Snail  electric  tractor  with  mounted  equipment 

5.  Area  where  concrete  is  processed  with  manual  vibrators 

6.  Posts  of  tent 


List  of  Mechanisms  Needed 


No 

Mechanism 

Unit  of 

Model, 

Quantity 

meas. 

grade 

1 

Dump  truck,  12  t.  capacity 

piece 

on  basis  of 

MAZ 

2 

2 

Small  electric  tractor 

tt 

M-663B 

4 

3 

Block  of  4  or  6  vibrators 

II 

IV-34 

2 

C-827 

2 

4 

Vibrators 

tt 

C-826 

4 

5 

Motorized  loader,  capacity 

of  5  tons 

It 

4046 

1 

Technical  and  Economic  Indicators 

No 

Indicator  Designation 

Unit  of  meas. 

Indicator 

1 

Volume  of  concrete.ln  block 

m3 

1440 

Work  input  for  1  m  of  concrete: 

preparation  of  surface 

hr-day 

0.019 

placing  concrete 

hr-day 

0.006 

maintenance  of  concrete  ^ 

hr-day 

0.001 

2 

Machine-shift  input  for  1  mJ 

of 

concrete: 

M-663B  electric  tractor 

m-shif  t 

0.008 

dump  trucks 

m-shift 

0.004 

vibrators  ^ 

m-shif t 

0.018 

3 

Materials  input  for  1  in  of 

concrete : 

concrete 

m 

1.02 

polyethylene  film 

k§ 

0.03 

water 

n 

0.008 

air 

m^ 

13.40 

rubber  hoses,  d«25  mm 

p.m. 

0.004 

Approximate  Staff  of  Brigade 


1st  unit.  Preparing  the  surface  and  maintaining  the  concrete 
Concrete  worker,  category  3 — 2  persons 
Concrete  worker,  category  1—14  persons 

2d  unit.  Transport,  evening  and  consolidating  the  concrete  mix 

Concrete  worker,  category  3 — 2  persons 

Concrete  worker,  category  2 — 2  persons 

Drivers  for  electric  tractors — 4  persons 

Drivers  for  dump  trucks — 2  persons 


Brigade  staff:  26  persons 
Explanations  for  Technical  Chart 

The  technical  chart  includes  the  following  types  of  work: 

1.  Preparing  the  concrete  surfaces  of  the  block  before  concreting. 

The  following  work  is  included  here:  a)  washing  the  surfaces  with  water 
from  hoses  under  pressure  ,  with  the  debris  and  mud  gathered  in  buckets  and 
removed  from  the  block  area;  b)  scavenging  the  surface  of  the  concrete  with 
compressed  air,  with  removal  of  the  remainder  of  the  water  and  debris  from 
the  block  area;  c)  removing  the  remainder  of  the  water  released  from  the 
concrete;  d)  cleaning  the  mud  from  the  paths  for  the  concrete  carriers. 

2.  Placing  the  concrete  mix  in  the  blocks  for  concreting. 

The  concreting  is  done  in  two  parallel  strips  16  m  wide  with  the  individual 
strip  serviced  by  a  separate  set  of  equipment,  ensuring  the  carrying,  evening 
and  packing  of  the  concrete  mix.  Small  M-663B  electric  tractors  with  mounted 
equipment  are  used  to  smooth  and  pack  the  concrete  mix;  a  bulldozer  blade 
and  block  of  4  IV-34  vibrators  or  6  C-827  vibrators.  The  productivity  of 
placing,  evening  and  packing  the  concrete  mix  in  the  block  should  be  not 
lower  than  40  m’  per  hour  for  one  set  of  equipment,  and  the  strip  is  con¬ 
creted  from  the  lower  edge  of  the  dam  to  the  upper,  with  two  dogs,  2.75- 
3.00  m,  with  one  strip  two  dogs  behind  the  other.  In  inaccessible  spots 
near  the  form  and  in  places  where  the  joints  intersect,  the  concrete  mix  is 
placed  manually  and  processed  with  C-826  vibrators  in  the  amount,  respectively 
of  1.5  and  3%  of  the  volume  of  the  mix  placed. 

The  concrete  mix  is  transported  by  dump  trucks  with  a  capacity  of  12  tons. 

3.  Maintaining  the  freshly  placed  concrete. 

The  concrete  maintenance  consists  of  keeping  the  surface  moist  until  it  is 
cleaned  (polyethylene  film,  etc.)  and  organizing  the  surface  cooling  after 
the  cleaning . 


I '■ 


Note: 


The  work  input  takes  Into  consideration  all  types  of  work  connected  with 
preparing  the  blocks  for  concreting,  placing  the  concrete  and  maintaining 
the  freshly  placed  concrete,  and  the  work  input  is  estimated  in  accordance 
with  the  YeNiR  and  SNIP. 

The  staff  of  the  brigade  is  chosen  from  a  specification  of  a  rise  of  3  m  per 
month  in  the  concrete  masonry  of  the  block. 

Used  as  guidelines  in  performing  the  work  are  VSN-009-67,  "Technical  Rules 
for  Concrete  Work  in  Hydraulic  Engineering,"  and  "Instructions  for  Preparing 
Concrete  Surfaces,"  Orgenergostroy,  1965. 


Key: 


1.  Diagram  of  Che  system  of  surface  watering  and  removing  the  water 

from  the  block 

2.  Well 

3.  Pipes — 50  mm 

4 .  Boreholes — 100  mm 

5.  Rubber  hoses 

6.  Sewage  pipe 

7.  Perforated  pipes — 25  mm 

8.  Edge  of  gallery 

Technical  and  Economic  Indicators 


No 

Indicator  designation 

Unit  of  meas. 

Indicator 

1 

Volume  of  concrete.in  block 

m2 3 

1440 

2 

Work  input  for  1  m  of  concrete: 

surface  watering 

hr-day 

0.003 

moistening  surface 

•• 

0.004 

surface  water  drainage 

II 

0.002 

3 

Materials  input  for  1  m^  of 

concrete : 

steel  pipes,  diam.  25-50  mm 

I 

p.  m 

0.095 

rubber  hoses 

II 

0.002 

roofing  steel 

kg 

0.002 

water 

m’ 

38 

Measures  for  Cooling  Concrete  Masonry  Depending  on  Time  of  Year  When  Cone 

Is  Placed 

(approximate  data) 

No 

Types  of  measures 

Relative  proportion 

Explanation 

of 

concrete  placed 

in 

%  of  total  volume 

for  year 

1  Surface  watering 


2  Surface  moistening 

3  Without  additional  measures 


40  From  April  to 

October.  In  April 
and  October,  the 
watering  is  done 
on  open  sections. 
35  Spring-fall 

25  Winter 


Approximate  Staff  of  Unit 

1.  To  install  surface  watering  and  drainage  systems 
Sanitary  engineers,  category  4 — 3  persons 
Sanitary  engineers,  category  3 — 3  persons 

2.  For  surface  moistening 

Sanitary  engineers,  category  2 — 1  person 

Total:  7  persons 

Note: 

3 

Taken  into  account  in  the  work  input  for  1  m  of  concrete  is  all  the  work 
connected  with  organizing  and  operating  the  systems  of  surface  watering, 
moistening  and  removing  the  water  from  the  block  area. 

The  work  input  is  estimated  in  accordance  with  the  corresponding  TeNiR  and 
SNIP. 

Explanations  for  Technical  Chart 

This  technical  chart  is  compiled  for  work  involved  in  surface  cooling  of  the 
concrete  masonry  and  removing  the  water  from  a  block  with  planned  dimensions 
of  32  X  60  m. 

The  technical  chart  includes  the  entire  complex  of  work  on  Installing,  dis¬ 
mantling  and  arranging  the  systems  for  surface  watering,  moistening  and 
removing  the  water  from  the  block. 

1.  Surface  Watering 

The  design  of  the  surface  watering  system  consists  of  main  pipes,  50  mm  in 
diameter,  hooked  up  to  the  industrial  water  supply  line.  Pipes  25  mm  in 
diameter,  perforated  on  two  sides,  are  connected  to  the  main  pipes  by  rubber 
hoses.  The  openings  in  the  perforated  pipes  are  2  mm.  The  entire  system  is 
mounted  on  the  surface  of  the  block. 

2.  Measures  To  Ensure  Even  Distribution  of  Temperature  on  the  Surface  of 
the  Block. 

a)  The  total  area  of  the  surface  which  does  not  have  running  water  should 
not  exceed  10%,  with  the  area  of  individual  spots  not  over  10  m?,  which 
should  be  moistened  regularly. 

b)  The  surface  watering  should  be  started  immediately  after  the  cement  coat¬ 
ing  is  removed  and  should  stop  12  hours  before  Cha  next  layer  along  the 

height  is  placed. 

«•  t 
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c)  The  Chickness  of  the  layer  of  water  should  be  within  the  limits  of  2- 
8  mm,  with  a  velocity  of  not  over  0.8  m/sec.  The  principal  parameter  for 
regulation  of  the  water  rate  is  the  temperature  of  the  water  pouring  off 
the  block,  which  should  not  exceed  19#C. 

The  surface  watering  is  started  when  the  temperature  of  the  outside  air  is 
l  above  +20°C  on  the  shaded  surfaces.  An  approximate  average  water  rate  for 

surface  watering  of  shaded  surfaces  is  about  10  1/sec  per  1000  m 2,  and  for 
open  surfaces — twice  that. 

3 

In  technical  and  economic  Indicators  the  rate  of  the  water  for  1  m  of  con¬ 
crete  is  customarily  taken  from  the  specification  for  the  duration  of  the 
watering  from  May  through  October,  during  which  period ^40%  of  the  yearly 
volume  of  concrete  is  placed. 

2.  Moistening  Concrete  Surfaces 

Concrete  surfaces  are  moistened  with  water  from  rubber  hoses  25  mm  in 
diameter,  hooked  up  to  the  main  lines  of  the  industrial  water  supply  system. 
The  frequency  of  the  watering  is  determined  by  the  construction  laboratory 
and  the  technical  specifications,  but  no  less  often  than  once  a  day.  The 
moistening  is  done  in  the  spring-fall  period,  during  which «*» 35%  of  the 
yearly  volume  of  concrete  is  placed. 

3.  Removing  the  Water  of  the  Surface  Watering  and  Moistening 

The  water  from  the  surface  watering  and  moistening  is  removed  from  the  block 
to  a  gallery  through  openings  left  inside  the  posts  of  the  tent  placed  above 
the  galleries,  and  through  systems  of  wells  100  mm  in  diameter  passing 
i  directly  through  the  concrete.  In  this  case  the  water  is  discharged  through 

the  opening  into  the  sewage  pipe,  installed  at  the  marker  level  preceding 
the  level  from  which  the  surface  watering  begins.  The  water  is  discharged 
*  along  the  sewage  pipes  into  the  gallery.  The  water  discharge  openings  in 

places  adjacent  to  the  sewage  pipes  are  formed  by  cutting  steel  pipes 
100  mm  in  diameter  into  them. 


i 


APPENDIX  7 


mm 


TEXHWKO-9KOHOMMMEr  »IE 
nOKA3ATE/IH 


cmna*LrJi*ettuitof  \ 

JULd. 

jmmmm. 


i  H  nil  Mcnon*  Hue 

Ea. 

riOKa* 

WTMfc 

Oui.om  Ocroiia  d  0.«JKe 

JK> 

1440 

Tpy io.ia TpaTM  iia  Moura* 
ciicTe.Mu  oxaaiK.'iciuiH  c 
paiMCTKOH  wecT  npo- 
KjiaiKii,  iicnuTaimc  n 
no.ino3KV  rpyioo  na 

1  m 3  OcTWia 

h-Sh 

0,008 

Tpvao3aTpaTU  na  sKcn.iya- 
Tamno  ciictcmu  nxjiam- 
aemia  na  1  a*  OeroHa 

_ 9 _ 

0,007 

MaTcpnaaM: 
rpyCu  0  25  mm 

n.  m 

0,23 

pyicaaa  pe3iniorKaneoue 

n.  m 

0,002 

y.  vtf'tft  wsyty* 


Technical  Chart  for  Installation  and  Operation  of  Pipe  Cooling  Systems  for 
Concrete  Masonry  (Block  60  X  32  X  0.75  m) 


Key: 

1.  Diagram  for  placement  of  cooling  coils 

2.  Edges  of  gallery 

3.  Stand  pipes  of  coils 

4.  Hook-up  assembly 

5.  Coil  outlets 

6.  Flexible  hoses 

7.  Main  line 

8.  Control  nozzles 


Technical  and  Economic  Indicators 


No 


Designation 


-r*rrr*  <~r 


Unit  of  meas.  Indicator 


Volume  of  concrete  in  block  m3 

1  Work  input  to  install  systems  for 
cooling  with  placement  locations 
marked,  testing  and  carrying  loads 

for  1  ur  of  concrete  hr-day 

2  Work  input  to  gperate  cooling 

system  for  1  mJ  of  concrete  " 

3  Materials; 

Pipes — 25  mm  p.m. 

Rubberized  hoses  p.m. 


1440 

0.008 

0.007 

0.23 

0.002 


Approximate  Staff  of  Unit 

1.  To  install  cooling  system: 

Sanitary  engineer,  category  5 — 1  person 
Sanitary  engineer,  category  4 — 1  person 
Sanitary  engineer,  category  3 — 7  persons 


\  Total:  9  persons 

2.  To  operate  cooling  system: 

Fitter-sanitary  engineer,  category  3 — 1  person 
Fitter-sanitary  engineer,  category  2 — 1  person 
Fitter-sanitary  engineer,  category  1 —  1  person 

i  - - - 

Total:  3  persons 

'  Explanations  to  Technical  Chart 

This  technical  chart  is  compiled  for  the  installation  and  operation  of  sys¬ 
tems  for  pipe  cooling  of  concrete  masonry  for  a  block  with  planned  dimensions 
of  32  X  60  m. 

The  pitch  of  the  coils  is  customarily  2.25  X  2.25  m.  The  maximal  length  of 
the  coils  should  not  exceed  350  m. 

Each  coil  should  have  an  independent  input  and  output  to  the  distributing 
block  placed  in  the  gallery.  The  number  of  stand  pipes  going  from  the 
block  to  the  coils  should  equal  the  number  of  colls  plus  one  standby.  The 
stand  pipes  are  hooked  up  to  the  blocks  with  flexible  hoses.  The  ends  of 
the  coils  (stand  pipes)  should  be  marked  according  to  the  number  of  the 
block,  the  level  of  the  coil  and  its  place  in  the  block. 
i 

The  coil  system  is  installed  along  the  surface  of  the  block  before  the  layer 
next  in  height  is  placed.  The  coil  units  are  connected  by  couplers,  and 


the  units  should  be  laid  in  the  block  along  the  paths  of  the  mechanisms  to 
reduce  the  number  of  passages  through  the  coils. 

The  units  are  attached  to  the  concrete  by  stays  made  of  wire  6  mm  in  diameter. 

The  deviation  in  the  amount  of  pitch  of  the  coils  should  not  exceed  0.5  m. 

Before  the  concrete  is  placed  in  the  block,  the  coils  should  be  checked  for 
the  passability  by  passing  water  or  compressed  air  through  them.  Three  days 
after  the  concrete  is  placed  on  the  colls  a  control  check  should  be  made  of 
the  coils  with  water,  and  if  there  is  no  water,  with  compressed  air.  If 
damage  to  the  coil  is  detected  in  the  control  check,  a  new  coil  must  be  placed 
in  the  next  block  along  the  height. 

Before  the  coil  is  hooked  up  to  the  system,  all  the  free  outlets  of  the 
block  of  this  assembly,  as  well  as  the  stand  pipes  leading  to  the  coils, 
should  be  damped. 

Each  distributing  block  should  be  equipped  with  a  nozzle  0.5"  in  diameter, 
with  a  valve  for  periodic  readings  of  the  temperature  and  pressure  of  the 
water  in  the  system  at  the  input  and  output  of  the  coils.  The  hoses  are 
attached  to  ssach  coil  and  to  the  outlets  of  the  distributing  block  by  means 
of  clamps  on  bolted  connections. 

Estimated  in  the  work  input  are  all  types  of  work  connected  with  the  installa¬ 
tion,  testing  and  operation  of  the  pipe  cooling  system.  When  the  system  is 
operated,  fulfillment  is  stipulated  for  all  work  connected  with  receiving, 
switching  on,  switching  off  and  repairing  the  cooling  systems,  reading  the 
water  temperature  and  keeping  logs  on  checks  of  the  system. 

The  work  input  is  estimated  according  to  the  appropriate  YeNiR  and  SNiP. 

The  staff  of  the  unit  is  chosen  from  stipulating  a  rise  in  the  concrete 
masonry  of  3  m  per  month. 
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Requirements  for  the  Temperature,  Dimensions  of  the  Blocks  and  Tensile 
Strength  of  the  Concrete  in  the  Construction  of  the  Toktogul ' skaya  GES 

1.  The  data  given  below  pertain  to  the  specific  conditions  for  the  construc¬ 
tion  of  the  Toktogul ' skaya  GES  (climatic  conditions,  physical-mechanical  and 
thermophysical  properties  of  the  concrete  of  the  interior  area  of  the  dam — 
see  appendices  9  and  10) . 

2.  The  required  temperature  regime  of  the  concrete  at  the  first  stage  (the 
initial  period  after  the  concrete  is  placed)  is  determined  by  the  following 
parameters : 

a)  The  maximal  permissible  temperature  of  the  concrete  during  the  first  peak 
of  exothermic  heating  in  the  blocks  placed  in  summer  is  27 °C,  in  blocks 
placed  in  winter  with  the  height  of  the  block  0.75  m — 18°C,  and  with  the 
height  of  the  block  1.0  m — 22°C; 

b)  The  rate  of  cooling  for  the  concrete  in  the  first  3  days  after  the  place¬ 
ment  is  not  restricted;  after  3  days  the  intensity  of  the  cooling  should  not 
exceed  1°C  per  day  until  it  is  covered  by  the  overlying  block,  and  0.5°C  per 
day  after  the  block  is  covered; 

c)  Pipe  cooling  at  the  first  stage  for  blocks  placed  in  summer  should  end 
when  the  temperature  of  the  concrete  is  16-18®C.  The  beginning  of  the  first 
stage  of  pipe  cooling  in  the  summer  is  not  later  than  24  hours  after  the 
block  is  placed.  Under  winter  conditions,  pipe  cooling  at  the  first  stage 
may  not  be  started  when  the  heating  of  the  masonry  is  within  the  limits  of 
16-18°C.  The  gradient  of  the  temperature  of  the  concrete  and  the  water  when 
the  pipe  cooling  is  started  for  stage  1  is  not  over  20°C. 

4.  The  temperature  conditions  for  the  masonry  at  the  second  stage  of  the 
cooling  are  determined  by  the  following  requirements: 

a)  The  second  stage  of  pipe  cooling  is  started  no  earlier  than  2  months 
after  the  concreting  of  the  upper  block  in  the  cooling  tier,  and  when  the 
layer  of  concrete  higher  than  this  tier  is  at  least  7.5m  high; 

b)  The  temperature  gradient  of  the  concrete-water  when  the  second  stage  of 
cooling  starts  is  not  over  15°C; 

c)  The  cooling  intensity  is  not  over  0.4°C/day; 

d)  The  height  of  the  cooling  tier,  in  accordance  with  the  height  of  the 
cementing  chart,  is  accepted  as  an  average  of  15  m,  with  a  transitional 
temperature  zone  provided  above  this  tier  with  a  gradient  of  2eC  per  linear 
meter  of  height.  Given  a  productive  potential  it  is  advisable  to  attempt 
to  Increase  the  height  of  the  cooling  chart; 


e)  The  casting  temperature  of  different  areas  of  the  concrete  masonry  is 
from  6  to  10°C. 


5.  When  the  requirements  given  in  paragraphs  3  and  4  are  fulfilled  for  the 
temperature  conditions  and  a  tensile  strength  of  not  less  than  16  kg/cmz* 
is  ensured  for  the  concrete,  at  the  28-day  age  the  blocks  with  dimensions 
in  the  plan  of  up  to  75  X  32  m  may  be  placed,  with  the  exception  of  the 
areas  adjacent  to  the  outer  edges  of  the  structure,  where,  with  the  aid  of 
joints  and  notches,  the  width  of  the  block  reaches  16  m. 


More  precise  specification  is  given  in  the  plan  as  the  result  of  research, 
depending  on  the  deformabllity  and  strength  of  the  concrete. 


2.  Temperature  of  the  Water  in  the  Naryn  River  is  Given  in  Table  2. 
Table  2.  Average  Multi-Year  Temperature  of  the  Water  in  the  Naryn  River 
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Key: 

1 .  Month 

2.  Year 

3.  Temperature,  in  °C 


3.  The  Temperature  of  the  Ground  Water  in  the  Wells  Used  for  Pipe  Cooling 
at  the  First  Stage  and  for  Surface  Cooling  is  Given  in  Table  3. 

Table  3-  Average  Monthly  Temperatures  ot  Ground  Water  (Data  for  1970) 
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Key: 


1 .  Month 

2.  Year 

3.  Temperature,  in  °C 
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Physical  and  Mechanical  Properties  of  the  Concrete 

28  2 

1.  Grade  of  concrete  200,  Rp  -  16  kgs/cm  . 

3 

2.  Expenditure  of  pozzuolanlc  Portland  cement:  200-220  kg/m 

3.  Relative  heat  release  of  cement  in  concrete  under  adiabatic  conditions, 
in  kcal/kg. 


Table  4. 


T  a  6  jj  H  u  a  IV 


Key: 


1.  Initial  temperature  of  concrete,  in  “C 

2.  Age  of  concrete  in  days 
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4.  Volume  weight  of  concrete — 2.56  t/m  . 


kcal 


5.  Coefficient  of  heat  conductivity  of  concrete — 2.0  ■  . — — 

m . nr . gr 

feral 

6.  Specific  heat — 0.22  —r - 

kg.gr 

2 

7.  Coefficient  of  temperature  conductivity — 0.0036  m  /hr. 

8.  Coefficient  of  linear  expansion — 0.75*10  ^  1/°C 

9.  Elasticity  modulus  of  concrete  in  the  function  of  its  age. 
Table  5. 
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Key: 


1.  Age  of  concrete,  in  days 
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y?Bep>KfleHa 

MHHHCTepCTBOM  3HepreTHKH  H  SJieKTpHCpHKaUHH  CCCP 

21  OKTsOpH  1974  r 


MocKBa  —  1974 


ViHCTpyxmifl  co;iop>KiiT  ocuoBHbie  rpe6oBannH  n  npaBM.ia  npoii3- 
BOACTBa  paSoT  no  iiohomv  Meroay  npw  B03Be,ieniiii  oeTomibix  iijiothh 
ti  jpym.x  MacctiBHbix  ManoapwiipoBaHUbix  coopy*emifi.  floc.ioAHbiii 
(TOKTory.ibCKiiM )  MeTo.i  yK.ia.iKii  6eTona  pa3pa6oran  it  Biie.ipen  Ha 
crpoine.ibCTBe  n.ioimiM  Toktoi  y.ibCKOH  l'3C  c  ncno.ib3ouaHiieM  otc- 
■iccTBeHHoro  it  3apy6e>unoro  onwta  6eroiiiiponamisi  .i.tiihhumii  6.iOKa- 
mh.  HiiCTpyKHiia  cocTameiia  no  oa 3e  3KcnepnMeiiTa.ibiibi.\,  TeopetHHe- 
ckhx  h  onbiTHbix  paooT,  npoite.iemibix  b  iiaType,  a  th k>ke  Ha  ochobc 
ycneuiHoro  npoiiauo.tcTBeiinoro  onwTa  npuMeiiemiH  3Toro  MCTo.ia  Ha 
LTpoHTe.ibCTBe  n.TOTHiiu  ToKrorvihCKOH  T3C  b  nepno.1  1969—73  rr. 

HncTpVKUHa  pa3paoorana  yiipaB.ienneM  «Hapbntni.ipo3Hepro- 
crpofl»  (fl.  A.  To.iKa'K'ii,  B.  C.  illaiiniH,  A.  E.  Hobiiukiih),  iihcthtvtom 
«rvuponpoeKT»  (K  K.  Ky3bMiiH,  I'.  II.  CyxaiiKiin,  B.  M.  Bpavae),  Ha- 
y*ino-iicc.ie,lOBaTe.ibCKiiM  ceKTopoM  liuponpoeKTa  (A.  T.  Ocko/ikoe, 
B.  C.  riamJjn.iOB,  H.  A.  Koran),  BHIIMTom  (Ul.  H.  Hiht,  B.  B.  Cyia- 
kob,  M.  M.  TpyiiKoita),  Ops -wopi  otTpoeivi  (B.  11.  llJhapmi,  A.  H.  llaB- 
■ioB)  no.i  o6iuhm  pyKOBo.iciBOM  r.ianiioro  ima<enepa  ynpaB-ienHn  «Ha- 
pwiini.ipo3HeprocTpoii»  71.  A.  To.iKaMe»a. 

HiicrpyKmiH  paccMorpeiia  h  <uo6pena  Haymo-TexHimecKHM  co- 
3ctom  MmisHepro  CCCP  (pemeiuie  .NT?  21  or  15  ipeBpa.iH  1973  r  ). 

I ItiCTpyKHHH  coiviacoBaira  c  1'occrpoeM  CCCP. 

llo/U'OTOBKa  k  H3,iamuo  Bbino.iHeHa  Hayuno-ncc.ieaoBaTe.ibCKHM 
CCKTOPOM  fH.iponpoeKra. 


MHHHCtepCTBO  BeaoMCTBeHHHe  CTpOHTejlbHbie  Hop.Mbl 

suepreTHKii  h  - - - _ - 

3.ieKTpH(biiKauiiii  ,, 

CCCP  HiicrpvKmiH  no  npuMeneHino  nocaonnoro 

(TOKTory.ibcKoio)  MeToja  YK.ia.iKn  6eTo- 
.  '  «a  b  riijporexHiiHecKOM  cTpoHte.ibCTBe 


BCH  06-74 
M3h3  CCCP 


1.  OBIUHE  nOJ10)KEHH5l 

1.1.  rioc.ioflHbtH  (TOKTory^bCKnii)  MeToa  yK^aiiKii  oeTOHa  penoMeH 
ayeTcn  o.m  npiiMeHeHna  iipn  CTpoiiTe^bCTBe  SeTomibix  neapMnpoBan 
hux  h  Ma.noapMiipoBaiinbix  rHApoTexHHMecKiix  coopv>KeHiiH  Tima  rpa 
BHT3  ITHOII H  bl  X ,  apOMHO-rpaBHTaUHOHHblX  M  MacCHBHO-KOHTpijjOpCHblX 
njioTHH,  ocHoiiiimiii  apoMHbix  n.ioTini  h  iim  noaoGHbix  KOHCTpyKUHft.  Oc- 
noBoii  TOKToryjibCKoro  MeTo.ia  siB-meTca  HOBan  nporpeccHBHasi  rexno 
.lorn ji  BiiyTpird^omiwx  patfoT,  orBevatoutaH  TpeOonammM  conpeMeHno 
ro  HH.'iycTpna.nbiioro  cTpoimvibCTBa.  3tot  Memi  motkct  Gbitb  neno.n>- 
30liaH  KaK  CaMOCTOHTe.il  MO.  TaK  It  B  COMeTailHH  C  apyrUMII  H3BeCTHblMH 
MeronaMii  GeTOHitpoBamm. 

1.2.  ToKTory.nbCKnii  Mero.i  »MeeT  caeayiomHe  xapaKrepiiue  ocoGeii- 

hocth: 

—  npilMt'HeftHe  KOMIUCKCIIOH  MCXaHIOaiTHII  BlIVTpHGjIOMHblX  paGor 
rro  yK.ia.TKe  OeTona; 

~  .TocTanKy  GeTOHHOH  cMecu  k  MecTV  yK.ia.TKH  ocymevTBjmioT  aB 
TOoeToiionoiw,  ncpeMcmaHMiiiiecsi  no  pauee  y.iowenHOMy  6eTOHy; 

—  yK.ia.TKV  OeTomioii  cmcch  h  ee  yiuomeime  nponsBoanT  cjiohmh. 
paBiibiMii  Bbicore  fviOKa  n  cocTaiwmioimiMH  0,5 — 1.0  m; 

—  BepTHKa.Tbiibie  Me/KGaomibie  umbi  oGpa.iy  Keren  c  no.Mouibio  3a 
KaajHoii  HavieaoCeToimoii  oiia.iyfiKii  n.m  nvTeM  nape3Kii  iix  b  cbokc- 
yaojKeHiioM  (k’Tone: 

—  iipiiMeiieime  noBepxnocTHoro  ox.ui/K.ieHim  KaK  ociiobhoto  cpc.v 
cTBa  pery.inpoBaniiH  tcm nepaTypnoro  pcwiiMa  fieTOHHoii  K.ia;iKii: 

—  ycTpoficTuo  inarpa  Ha,T  bccii  GeToimpyeMOH  rtoBepxnocTbfo. 

1.3.  npHMeHcime  roKToryjihcKoro  MeTo.ia  ooecnenimaeT: 

—  B03M0/KH0l’Tb  31ia>IIITe.TbHOI'0  YBeJlUHeilHH  pa3Mepon  G.tokob  6e 
TOHlipOBaHHH  B  M.iaiie,  BII-lOTb  .TO  lipilMeUeHIIH  TOJlbKO  CCKltHOHHOH  pa3 
pe3KH  c  ycTpoficTBOM  B  neo6\o.THMbix  eayMaax  BepTHKa.Tbiibix  iiiuob- 
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HaJipe30B  na  napy/KHbix  rpauax  coopyiKeHiia.  YMenbiueHHe  KOJiHqecrBa 
BepTHKa.ibiibrx  noiiepeMHbix  ixibob  (mh  hx  nojinoe  ycTpaHemie)  ho3bo- 
.1HCT  HOBblCHTb  MOHO.IHTIIOCTb  COOp\'>KeilHJi; 

—  ynpomeuHe  cnoco6oB  pery.iHpoBaHHa  TeMneparypHoro  pe>KHMa 
KJia.’iKii  c  oG.ierqeHneM  TpeGonaHiiii  k  ox.ia>KjieiiHio  Gctohhoh  cMecu; 

—  B03M0>KH0CTb  oGecneUeHHH  BMCOKOH  HHTeHCHBHOCTH  yKJiaUKlI 
6eTona; 

—  3na>iHTcvihHoe  VMeiibiueHiie  oobeMa  oiia.iyGouHbix  pa6oi  h  3a 
TpaT  na  neMeHTamuo  cTpoiiTe/ibHbix  ujbob. 

1.4.  ripn  npoeKTHpOBaHHH  COOpVJKeHHH,  B03B0JHMbIX  TOKTOry.TbCKHM 
MCTo/ioM,  peKOMeiuyeTca: 

—  Bbi6npaTb  pacno.iO/Keime  h  mhcjio  OTBepcTHii.  ra.iepeii,  uiaxT. 
aaK.ia/iiibix  aacTefi  c  yaeTOM  Texno.iornn  oeTOHiipoBaHHa; 

—  VMeiibiuaTb  KO^imecTBO  BepTHKa-ibHbix  ujbob; 

—  npHMeiiflTb  vKpynneHHwe  cGopHbie  3.ieMeHTbi  ji.ih  ona.ivGKii 
uibob,  rajiepeii,  ujaxT,  uiiiohok  h  t.  n.  c  BK.uo'ieiiHeM  b  hhx  ueMeHTami 
oiiHoft  apMaTypbi  h  33K^ajHbix  qacTeii; 

—  pacno.iaraTb  apMaTvpv  ripen MymecTBeHHo  y  Hapv>KHbix  rpaiiefi 
n.111  y  CTpoiiTeabHbix  ujbob,  a  TaioKe  b  BH.ie  oaiioro  puaa  ropn3onra.ib- 
iibix  ceTOK,  vKaaabiBaeMbix  bhh3v  6.ioKa. 

1.5.  ripu  npoeKTupoBatum  KOHKpeTHbix  niapoTexHHqecKiix  coopywe- 
Hnii  Bbifiop  Memia  yK.iaflKit  GeTotia  ao.meH  npo3HBo.iHTbcn  na  ochobc 
TPX II IIKO-3KOHOM liqecKOTO  COIIOCT 3 BJieHlI H  HeCKO.IbKHX  BapUBHTOB. 

KpaTKoe  onHcaHHe  nocJiOHHOro  (TOKToryjibCKoro)  MeToaa  yK.iajjKn 

6eTona 

1.6.  noaaqa  GeToiuiofi  CMecu  Ha  OTMeTKy  GeTOHupoBamia  MoiKeTocy 
mecTn.iim.ca  c  noMoiubio  cneuua.ibHbtx  aopor  h.ih  noiicbtnKii  rpvHTn 
;i.ia  npoe3.ja  aBTo6eTonouo30B,  KpvTOHaK.ioiiHbiMH  KOHBeuepaMii,  uiaxT- 
iibiMu  uau  cKiiuoBbiMH  mubCMHiiKaMii.  HaKjioiiHbiMH  <}>yiinKy.iepa MM. 
KaGe.IbHUMII  KpaHBMH  ll  r.  II.  cpeJCTBaMH  B  COOTBeTCTBUH  C  npoeKTOM 
lipmi3B0.1CT«a  paOOT. 

ropii3oiiTa.ibiibui  TpaiicuopT  GeTomioii  cmcch  k  mpctv  VK.ia.TKit  ocy- 
mecTBJiaeTca  c  noMouu.io  aBTooeioHOB03PB.  iTBiiramiuiixca  no  panee 
y.iO/KeiuioMy  GeTouy  noc.ie  HaGopa  iim  MiiunMa.ibim  neo6xo.TiiMoii 
iipoMiioc tii  ua  ok  a  rue  (npHMepHO  50  m/cm2). 

npHMeuaHHe.  Flpn  HaviiiMHu  KaGc.ibiiwx  KpanoB  botmojkhm  napnan 
Ti.i  yK.ia.iKii  Geroimofi  cMecu  kbk  c  npHMenemieM  aRTo6eTonoB03on, 
Tan  u  iieiioepe;icTBenno  Kaoe.ibHWX  KpanoB. 

1.7.  Ha  MecTe  yK.ia.aKH  GeToiuiaa  cxiecb  paspaBHiiBaeica  h  yn.ioT 
iiaeTcii  c  noMoujbK)  6y.ib,jo3epnoro  oTBa.ia  u  nanera  moiuhmx  wiGpa 
Topoii,  iiaBcmeHiibix  na  Ma.ioraGapiiTHbie  TpaKTopw.  3to  no3Bo.iaeT 
nciio.ib3()BaTb  :na  6eroHnpoBaHiia  Ma.ionojBii/Kiiyio  GeTOHHyio  ciaecb  h 
cn ii3 ii Tb  pacxoa  ueMeHTa. 

1.8.  rioc.ie  BbujepjKHDaHiia  Geioiia  b  Teqewie  10—20  aacoB  noBepx- 


HocTb  fiAOKa  3amiuiaeTc«  ot  ueMeHTiioft  naeHKii  cnenHaAbHNMii  Mexa- 

HII3M3  MH. 

HO  OKOHM3HHH  CHflTHH  UeMCHTHOH  IlAeHKH  H  ee  yfiopKH  OpraHH3VCT 
cji  b  .16THHH  nepHOA  roaa  noBepxnocTHoe  ox.ia>K.aeHHe  nvTeM  noAHBa 
BOAOfl  HAH  yBJ13>KHeHHH,  B  OCTaAbHOe  BpCMSl  —  BAa>KHOCTIIUii  yXOA. 

1.9.  BepTHKaAbHfaie  KOHCTpyKTHBHbie  H  CTpOHTeAbHbie  lUBbl  C03AH- 
IOTCH  C  llOMOlUblO  C'OopHblX  WeAe306eT0HHblX  3A6MeHTOB,  OCTaBAfleMbIX 
b  Te.ie  nAOTHHbi  h  ocHameHiibJx  ueMenTauHOHHOH  apMaiypoH. 

npHMenaHHe.  B  OTAeAbHbix  CAyqanx  npn  cooTBeTCTBViomeM  ofioc- 
IIOBaHHH  B03M0/KH0  T3K>Ke  npHMeHeHHe  HHBeHTapHOH  1UHTOBOH  (MeTa  i- 
AHHeCKOH  H  T.  fl.)  OIiaAVCKIl,  CHHM36MOH  B  B03paCTe  6eTOHa  2—3  cytOK. 

HeueMeHTHpyeMbie  BepTHKaAfavibte  uibm  motvt  6bJTb  ofipa30Baiibi 
iiyreM  hx  Bh6ponape3KH  b  paHHeM  B03pacTe  6eTOHa.  Boamojkiiocti.  ycT- 
poiiCTBa  T3KHX  IUBOB  AOA>KHa  peiUaTbCJl  B  33BHCHMOCTH  OT  KOHCTpVK- 

mui  coopywemia. 

1.10.  Becb  4>poHT  pa6oT  Ha  fieTomipyeMOM  coopyHceHitii  (hah  ita 
ero  ynacTKe)  pa36nBaeicn  Ha  KapTbi,  b  KOTopbix  noc.neAOB,a tcabho  nu- 
noAHflmTcn  TCXHOAorHMecKiie  onepauHii  b  coot BeTOTB h h  c  o6iuhm  uhk- 
aom  GeTOHiibix  pafioT.  ripitMepHan  TexHOAornnecKan  cxexia  ofimeii  op- 
raHH3aiuui  BHyTpHfi.ioqHbix  pa6oi  npHBeaeHa  b  npnAO/KeHim  I. 

1.11.  Hah  oSecneqeiiHfl  oriTHMaAi.Horo  TeMnepaTypnoro  pewiuta.  3a- 
IHHTbl  OT  COAHCMHOH  paAHaUHH,  aTMOC(J)epHblX  OCaAKOB,  M6AKHX  KiiMIIC- 
naAOB,  pa3Memeiuin  3Heproxo3siiicTBa,  chctcm  ocBemeHHH,  paaAHmiom 
poAa  KOMMyHHKamiH  H  T.  ;t.  Ha;i  6eT0iiHpyeMbiM  coopyHxenneM  ycTpan 
BaeTca  uiaTep.  llpimep  cxeMaTtfnecKoro  ycTpoficTBa  ujaTpa  h  tcxho 
aothh  ero  no/U»eMa  cm.  npnAOKejiHe  2. 

2.  TEXHOJIorHJl  nPOH3BOACTBA  BETOHHbIX  PABOT 
06ume  TexHOAorHHecKHe  TpeOoBaHHH 

2.1.  Ofiuiaa  opraiiH3aitHB  pa6oT  no  noaroTOBKe  MaTepnaAoH  .uni  fie 
TOH3  H  fipHrOTOBAeilHIO  fieTOHHOH  CMCCH  npil  TOKTOryAl.CKOM  MCTOAe 
ne  OTAHMaeTca  ot  ofiuMHbix  MeroAOB,  npuMenneMbix  b  rHApoTexmi'ic 
CKOM  CTpOHTeAbCTBe. 

2.2.  K  KOMOAeKcy  mhuiiih  h  MexanH3MOB,  HcnoAi,3yeMbix  aasi  Biivrpii 
fiAoMHbix  pafioT,  npe.TbBHABK)Tca  caeAVioiuHe  ofimne  Tpe6oBaiiHH: 

а)  aah  yMeiibUJCHHH  3a ra30B3HHocTH  noAiuaTpoBoro  npocTpancTna 
no  CaHTeXyCAOBHBM  AOAJKHH  npHMeHBTbCH  npeH MV HieCTBCH HO  MaillllHlJ 
e  3AeKTponpHBOAOM;  Maiumibi  c  ABiiraTeAHMH  BHVTpeHiiero  cropamiH 
AOAHCHbi  OCHamaTbCfl  (JjHAbTpaMH’, 

б)  aah  ofiecneqeHHa  xopomero  cuenAenHsi  fieToiia  n  nocAeAona  reAb 
ho  yKAaAbiBaeMbix  fiAOKax  Ha  Bcex  MamuHax  aoavkhw  6biTb  npeayc 
MOTpexu  Mepu  no  ycTpaHeiiHto  yTe'iKH  ropioqero  h  MacAa; 

.  b)  AOA>KHbi  6bJTb  npHHHTbi  Mepbi,  He  AonycxaiomHe  nonaaaHne  b 
fieTOHHpyeMHfl  6aok  Mvcopa  c  Koaec  6eT0H0B03Hbix  MauiHH 


2.3.  OpraHH3au«fl  Bnyrpn6.io>uibix  paSoT  no  MomaiKy  ona.xy6KH, 
apMaTypw,  jaK^aAHbix  Hacreii,  Tpy6  ox/ia/KAeimn  h  ueMeHTauHH  n 
t.  ii.  AOAama  ShiTb  cTporo  yan3aHa  c  rpac|)HKOM  yK.iaAKH  CeTona.  Bcbh- 
3ii  c  miK.TiimiocTbio  »  MexaHinamteH  ochobhux  TexHOAornMecKHx  one- 
paitHii  Tantie  pa6oTbi  aerKo  BimcbmaioTCH  b  o6imhh  rpaiJxiK  pa6oT. 

rio^rOTOBKa  (jjIOKOB  K  6eTOHHpOBaHHK> 

2.4.  HoAroTOBKa  cKaabiioro  ocHOBanna  npoH3BOAHTca  oCbimibiMH 
MeToaaMii,  cbojbuiiimh  .30  miihhm vwa  HapyuieHHe  coxpaHHocni  cKa.ib 
Hbix  nopoA.  5/KaaAKa  nepBbix  no  BbicoTe  6aokob,  pacnojiojKenubix  ne- 
iiocpeAcTBeHtio  11a  cKa.mHOM  ocnoBannH  c  npncymnMH  exiy  HepoBHo- 
CT5IMH,  HaMHHaeTCfl  C  IiailfiOJiee  HH3KMX  OTMeTOK  C  VCTpOHCTBOM  k  hum 
no„Tbe3,ia  c  noMombio  iituieHTapHbix  moctkob.  B  stot  nepHOA  AJifl  vk- 
AaAKii  6eTOHa  b  cTeciieHHbix  ajib  noAiesAa  MecTax  MoryT  npiiMeHHTh- 
cji  TaK>Ke  Kpanbi  11a  rycemmHOM  xoav  h  t.  n.  cpeAcrBa. 

2.5.  N'AaAemie  ueMeimioH  nABHKH  c  noBepxnocTii  O.ioKa  npon3BO- 
Ahtch  npn  lipomiocTM  SeTona  15 — 25  Ka/cM'2  Ha  ochobhoh  n.iomaxii 
SjioKa  (85—90%)  no.i h BOMoen  Hoii  MauiHiion  1*1  M- 20,  a  b  cTecneiiHbix 
MecTax  MexammecKMMii  11  pyMHbiMii  meTKaMH.  CpoK  HanaAa  chbthsi 
njieHKii  ycTanaBAHBaeTCH  cTpoHTejihiiOH  AaoopaTopneii  b  3aBHCHMOCTH 
ot  TeMneparypHbix  ycAOBnii.  mna  neMeHTa,  iipiiMeimeMbix  b  GeTOHPAO- 
daBOK  H  t.  n.  OpiieHTiipoBOHHO  3TOT  cpon  Ha xoahtch  b  npeAeaax  10 — 
20  Ha  cob  noivie  OKOimamiH  yiciaAKii  OeTOiia.  npuMepnasi  TexHOAorime- 
cKaa  KapTa  Ha  paOoibi  110  ciihthh)  neMenTnoii  iweHKii  Aana  b  upHAO- 
>Keiiiiii  3. 

2.6.  A.™  o0pa3OBamiH  BepTHKa.ibHbix  mc>k6ao»ihhx  uibob  MOHTHpy- 
MJTca  cGopubie  >Ke.ie3of>eTOHHbie  aaeMeHTbi  bwcotoh  ao  3  m,  HMeiounie 
HCKyCCTBeHHVIO  UiepOXOBaTOCTb  C  BHVTpeHHefi  CTOpOHbl  H  BMOHTHpO- 
Baimyio  neMeHTauiiOHityKi  apwarypy  c  bwxoaom  ee  Ha  r.ia.iKyio  noBepx- 
uocTh  3ACMCHTa.  Ona.iyfioHHbie  3.ieMeiiTbi  ycTanaB/niBaioTCH  c  noMO- 
uibio  aBTOHorpy3MiiKa  11  ynpeii.mioTca  Mewiv  cofioii  MeTaAAHMecKHMH 
HaKviaAKaMii  iia  csapiie.  CTbiKti  Me>KAy  3AeMCHTaMii  (co  cTopoHbi  ue- 
MciiTiipyeMoro  mna)  aampaiOTcsi  ncMBHTHbiM  pacTBopo.M  He  Menee, 
•icm  :ta  oaiiii  cvtkii  ao  OcToiuipoBamm  O.ioKa.  Cxcmw  ochobhwx  tiiiiob 
onaAvComiux  3«ieMeiiTOB,  KOTopwe  naui.ni  npiiMeiieHHe  Ha  cTpoiixe.ib 
ctbo  ToKTory.ibchoii  I  3<',  it  npnwep  xexHo.iorimecKoii  KapTbi  MOHxawa 
onaAyOKii  npiiBe  ieiibi  b  iipH.xojKeiiHit  4. 

2.7.  A»n<  nepeMeinctmn  Mauiiui  h  Mexaiin3MOB  H3  oahoto  6.xoKa  b 
Apyroii  b  aavie.iofieTOHHOH  oiiaAyOKe  ycxpaiiBaioxcH  npoeMbi  iinipHHoii 
3,5 — 4,0  m.  KOTopbie  .moo  aaKpi.inaioTcti  oiia.i vOkoh  nenocpeACXBeHiio 
nepeA  VKAaAKoii  OeTOim  b  abhhom  wecxe,  ,m0o  ocxaB.xmoxcH  iie.iaKpbi 
ibiMH  npn  iieiipepwBHoM  oexoHHpoBatiHii  OAiioro  6.ioKa  3a  ApyniM.  Ao 
iioAiniTeabiiaH  neMCHTanHonnan  apwaiypa  aasi  0M0H0AnmiBaHiiH  Tpe 
mmiu,  BoamiKaiouieH  b  npoeMe  npn  ox.na>KAeHHH  CeTOHHoro  MacciiBa, 
ne  ycTaHaBAHBaetcH. 


2.8.  riocjie  MoiiTa>Ka  onaA\'6omibix  sjieMenTOB  npoii3BOAHTen  no.i- 
coeAHiieHiie  ueMeHTaiuiOHHOH  apwarypu  k  ueMeHTamiOHHoii  cHCTewe, 
KOTopan  bwboahtcb  b  raAepen.  nPii  ncno.ib30Banini  otfbi'iitoii  c^eMHofi 
onajiyfiKH  ue.MeHTauHOHHan  apMaTypa  KpennTcji  k  iuht3m  ona.nyfiKH 
nocAe  hx  vcTaHOBKH. 

2.9.  B  cjiyqae  npHMeneHun  MexaHH3HpoBaHHoft  Hape3KH  BepTHKa.ib- 
iibix  uibob  AOjijKHbi  6biTb  npeAycMOTpeHbi  Mepu,  He  ,ionyeKaiomne  no- 
naAanHB  b  mBbi  Mycopa  h  ueMeHTHoro  MOAOKa. 

2.10.  B  c.nvnae  npHMeHeHHH  Tpy6noro  oxAawAeHHH  3MeeBHKn  rpy6 
\  Kjia/ibiBaKiTC5!  na  noBepxHOcib  npejibiAymero  6jioKa  BAOAh  ABHJKenna 
(ieTOHOBoaoB  h  KpenaTCH  e  noMOmbio  anKepoB  k  panee  yAO/KenHOM> 
6eTOHy. 

2.11.  lloAroTOBKa  6.ioKa  k  6eToHnpoBamno  3aKaHHHBacTCH  oKOima- 
ICAbHOft  OMHCTKOH,  npOAVBKOii  nOBep.XHOCTH  6eTOHa  H  VAaAeHHeM  BOAbl. 

TpaHcnopT  h  yx^aAKa  6ctohhoh  cMecti 

2.12.  Hanfioiee  pannoiiaAbnoH  cxeMofl  Tpancnopi npoBaiiHa  Oeron- 
hoh  cMecH  ot  SeTOHHoro  3aBOAa  AO  coopyweHHH  BBABeTcn  locraBKa  ee 
aBTo6eToiiono3aMH  ao  neperpy30HHoro  y3Aa.  BeTonoyKAaionubie  Ma 
uiHHbi  He  AOA/Kiibi  Bbie.3>KaTb  3a  npe.aeAbi  fieTOHHpyeMoro  ynacTKa  eo- 
opy>KeHHH. 

2.13.  TpancnoprupoBaiiHe  OeTOHHOH  cMecH  or  neperpy30'inoro  vbah 
ao  MecTa  vKAaAKH  ocyweerBAHeTCH  aBT06er0H0B03aMH,  H3roTOBAeiim,i 
mh,  naripHMep,  na  6a3e  aBTOcaMOCBaAOB  Tuna  KPA3,  hah  enenna.'ii. 
HbiMH  6eiOHOB03aMH.  PeKOMen  AvereM  McnoAb30Bamie  Mainnn  c  YKopo- 
>ieHiioii  6a3oii  h  mhaum  paAHycoM  noBopoTa  npw  eMKOcm  KV30Ba  ao 
5—8  m3. 

2.14.  BeTOHiiasi  c  ivtecb  b  momcht  ee  vkahakh  aoa >k h a  hmcti.  iioabh>k- 
HocTb  1 — 3  cm  no  ocaAKe  HopMaAbHoro  KOHyca.  YK-iaAKa  fieToiia  npo- 
H3BOAHTCB  iia  bab/khv io  noBepxnocTb  6eT0Ha  npe.'UJ.'iymero  caoji.  ho 
HMeiouryio  cKonaenHH  boau.  Boab  nepeA  (ppoiiTOM  6eToinipoHaHm< 
AOA  )K  II  a  yAaABTbCH. 

2.15.  Pa3pannHBanHe  fieronnoH  cmcch  npoH3BOAHTcfi  fiyAhAOiepoM 
tia  6a3e  MaAoraSapimioio  3AeKTpoTpaKiopa  THna  M-663B.  Ilpii  paa 
paBHHBaHHH  HeofiXOAHMO  Bbl AepJKHBaTb  Tpe6VeMyiO  TOAlUHHy  CAOH  fie- 
tohhoh  cMecu  (c  yncTOM  ee  oceAamni  iipn  yiiAOTneiiHH )  c  OTKAoiieinieM 
ne  6oaee  neM  Ha  5  cm,  mo  KOHTpoAHpyeTCB  no  OTMeTKa m,  3apanee 
HbinecennbiM  nn  oriaA\6o>iHbie  SAeMeHTbi. 

2.16.  YnAOTHeHne  Geronnon  eMecn  npn  roAiuKHe  cAoeB  ao  0,75  n 
1,0  m  ocymecTBAneTCH  naneTOM  BHOpaTopoB  cooTBeTcrBc-nno  I1B-31  n 
HB-34A  (3B-I67),  HaBeinewibix  Ha  3AeKTpHnecKoM  TpaKTope  A\-663B. 
ynAOTHCHHe,  KaK  IipaBHAO,  AOA>KHO  npOH3BO  AHTbCfl  moco60M  npOTHTH 
B3HHH  H3KAOHHO  pacnOAOWeHHUX  (npHMepHO  nOA  VTAOM  30°)  BHfipa- 
TOpOB  CO  epeAHefi  CKOpOCTblO  OKOAO  1  m/mUH.  flpH  ItCno.l b30B3 H 11 H 
ipaKTopa,  HMeiomero  66.ibinyio  cKopocib,  nepe3  10—15  cm  AeAaioTCH 
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ocTanoBKii  b  npoTsoKKC  XTiiTe.ibiincTi.io  6 — 8  cet c,  ripn  npiiMciieHiiH 
TpaKTopa  c  3aMe.xniTe.neM  \o.ia  vn.iOTHeHHe  npoimoxirrcn  6e3  ocTa- 
IIOBOK. 

2.17.  riaKeT  BuOparopoii  Tuna  HB-34  oOecnemmaeT  HaxerKiioe  yn- 
.lOTnenne  OeTomioii  cmccii  »  noxoce  imipniioi'i  2.7  m  npii  3-x  BiifrpaTo 
pax  n  3,6  m  ripn  4-x.  PacneTHan  npon3BoxHTe.ibitocTb  oxnoro  naxeTa 
Moa;eT  npnniiMaTbcn  paniiofi  90 — 120  M3/‘iac. 

2.18.  B  OTxe.’ibHbix  cxyianx,  Korxa  npnxoxnTcn  vnxoTHflTb  Oexon- 
nvio  cMecb,  noTepnamyio  noxmoKHOCTb  xo  oca.iKir  KOiiyca  0 — 1  cm.  bo3- 
MO/Kim  yii.'ioTiieinie  GeTomioii  CMecu  ciioco6om  nuK.inmioro  norpywe- 
hhii  h  H3B.ie«ieHmi  miopaTopa  c  maroM  nepeMemeiinn  0,4 — 0,5  m. 

2.19.  B  cTecHernibix  MecTax  (orxexbiibie  3oiibi  b  vr.iax,  b  npiiMbiKaHHH 
k  3aK.ta,xribiM  MacTHM,  n  3orre  pacnoxo>KemiH  apMaTyphi  h  t.  n.),  rxe  ire 
npexcTaB.ifk-rdi  iioaMOxaibiM  npopaOoTaTi.  cMecb  naKCTOM  ntiOparopoB. 
yn.iOTiienrie  cxexyeT  npoii3Bo;uiTb  pyuibiMii  mrfipaTopa mii  m  .lira  exon, 
npimeM  mnunna  muKiiero  0,3 — 0,35  w. 

FlpiiMeMaHHe  k  nn.  2.16 — 2.19.  rioxpofiiioe  onncamre  TexHoxormi 
pa6oT  no  ynaoTnemno  OcTonnoii  cviecn  xano  b  ^VKa.iamoix  no  \Kxax- 
Ke  n  ynxoTiiemno  OoTOHtibix  cmccch  b  KpyiiHbix  fixoKax  rnxpoTexmme- 
ckhx  coopy/Kennii»,  BCH  53-71  MiiHvnepro  CCCP. 

2.20.  Jlxn  onepartiBHoro  KoiiTpoxn  creneim  ynxoTnemin  6eTOHHofi 
cMecn  no  rxyOnne  c.ion  napnxy  c  ofibimibiMii  MeroxaMii  KOHTpoxn  3a 
rixoTHocTbio  oerona  peKoMenxyeroi  npiiMeiienne  paxno.xieTpimecKoro 
uxoTHOMepa  *.  OuctiKa  cTenemi  yiuioTHemw  oeiovmoii  cxiecn,  khk  npa- 
1'ir.io,  xei  Ko  ocyiuecTitxneTCH  raK>i<e  itii3ya.ibiio  xxn  Bcero  ofibeMa  6xo- 
i<a  b a ri xy  Maxoii  ero  bwcotw. 

2.21.  Bbino.inemie  pafioT  no  yK.iaxKe,  pa3paBHiiBainiK)  n  yn.iome- 
nn lo  6eTonnoii  cmccii  b  npoii3BOXnBenHbix  vcxobiihx  xoxjkiio  nponiBO 
XHTI.cn  B  COOTBeTCTBHIl  CO  CIUMUUIXbllblMn  TCXIIOXOI  HMeCKHMIl  KapTHMH, 
|)a3paC)aTbiBaeMbiMn  na  MecTe  iipiiMCHHTexbno  k  KOiiKpcTHbiM  vcxobh- 
hm.  ripiiMep  TexiioxornwecKoii  xapTbi  iipiiBexeH  u  npiixo/Keiiiin  5. 

2.22.  V'xox  aa  ootqhom  3aKxio>iacTcn  b  iioxxepiKaiiiin  bo  B.iawnoM 
cocTonmiH  iiOBep.Miocrn  xo  ee  aamicTKii  (noxiiSTiixenoBan  nxeiiKa  n 
t.  ii.)  n  b  oprami3amin  noBepxHocTnoro  yBxaaiHeHnn  nocxe  3amicTKH. 
BpeMn,  niiTenciiBiiocTi.  it  pewiiM  vBxa>KHeHiin  nan  noxuBa  nonepxHO- 
cth  fieTona  xx n  peryxiipoBannn  TCMnepaTvpnoro  perKHMa  noxpo6Ho 
paccMorpeiibi  n  pa:  xexe  3  iiacTonmen  iiHCTpyKiuin. 

3.  OBECriEMEHHE  TPEUIHHOCTOBKOCTH  BETOHIIOR 

KJ1AAKH 

TpeSoBaHHn  k  TeMneparypHOMy  pencnMy 

3.1.  Axn  o6ecneiieiiiin  TpeuiHHOcToiiKocTii  6eTOHnoii  KxaxKii  xo.men 
cofix lo/iaTbcn  KOMnxeac  TpeOoiiannii  k  ee  TexmepaTypHOMy  pe>KHMy, 
HanpwMep,  n.ioTHOMep  KoHCTpyKumi  <l>pyH3eiiCKoro  no.iiirexHHnecKoro  HHCtHtyTa. 
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pa3MepaM  Gjokob  b  n.naHe  h  no  Bticoie,  cponaM  nepeKpMTHH  Gaokob 
ii  npo'inocTii  GeTona  Ha  pacrsi>KeHHe. 

3.2.  HeoSxoaiiMuti  KoMtuieKc  TpeGoBamift  onpeaeaHeTCB  b  npoeKTe 
iia  ochobc  pacneTOB  TepMonanpii>KeHHoro  coctobhhh  6eTOHiioii  KjiajKH 
ii  BKcnepiiMeHTa.ibHUx  iietYiejoBamiii  (pHaiiKO-MexaHimecKiix  n  Ten.io- 
(|>H3imecKiix  xapaKrepiicTHK  Geiona  peajibHoro  cocTaBa  (TenjiOBbijejie- 
Hiie,  Moayjib  vnpyrocTH,  xapaurepHCTHKH  noJiaynecTH,  KoacpipiimieiiT 
.imiei'iHoro  pacunipeima.  KoaipipHunenTbi  TenjionpoBoaHocTH,  TeMnepa- 
TyponpoBO/jHocni  ii  iipeje.i  nponnocTH  npii  pacTionemiii). 

3.3.  B  KanecTBe  ociiobhwx  Meponpmmin  TeMiiepaTypnoro  per  van  • 
ponaimn  b  pacieTax  neooxojHMO  npHHHMaTb: 

—  noBepxiiocTHoe  oxaa>Kjienne  nvTeM  yB-iaHviiemtH  hah  noauBa  bo- 
Aoft; 

—  amaHue  niarpa  c  iiCKyccrBemibiM  k.iiimiitom; 

—  ycTpoiicTBo  Teiuioii  ona.iyGKH  Ha  Hapy>KHbix  rpaunx  nan  noBepx 
iiocthx.  ocTaioimixcn  iieaaKpbirbiMii  b  crpoiiTeJihiibiH  nepiio/i  hjih  hc- 
yTen.iemibiMH  n  3iiMiiee  BpeMH. 

ZloilO.IHHTe/lbtlblMII  MeponpHTlUlMH.  HeoGxOJUMOCTb  II  CTeneilb  11c 
no.ib30Bamui  KOTopbix  oiipeje.'iHKvren  pacneroM,  hhjimiotch: 

—  TpyGnoe  ox^a>K;(eiiiie  GeTOHHoii  KJiajKii  (Bonpoc  ero  npiiMeHC- 
hhh  pemaeroi  11  3hbikiimocth  ot  iia.nmHH  b  coopy>KeiiHH  ueMeHTHpye- 
MblX  uibob)  : 

—  iipeABapiirejibiioc  ox.’ia/KAeHiie  cocTaBJinKnuiix  oeTonnoii  cMecii; 

—  npii Mcncime  Hii3KOTepMiiHHoro  aeMeHTa  h  aooaBOK,  VMeHbUiaio- 
luhx  pacxo.i  HeMeHTa  b  GeToiie. 

3.4.  HopMa.ii.Hbie  ncpepbiBbi  u  VK.iaj.Ke  cMeaviibix  no  Bweoie  Gjiokob 
lOiiycaioTCH  n  npejeaax  3—8  cvtok  B  npoeKTe  HeoG.xoaii.MO  yiecTb  jo- 

no.innTe;ibiibie  TpeooBaiiHH  k  rcMiiepaTypHOMy  pewiiMy  6eTOHa  b  e,iy- 
nae  yBejimeinin  iiepepbiiion  b  GeToniipoBanHii  b  oTje-ibiibie  momphth 
BpeMemi  jo  2-x  ne.ieab. 

3.5.  Bbicora  G.iokob  Haaiumaeroi  b  aaBUCHMocTit  or  ceaona  yK.iaj- 
kii,  cocTana  Meponpiomtn  TeMiieparypnoro  peiy.iiipoiiaiuiH  h  napaMer- 
pon  npiiMeiiMeMi.ix  BiiOparopoii.  Jl.ia  yMeiibineiiHH  'ihcyih  ropn3onTa.ib- 
nbix  cTpoiiTe.ibin.ix  muon  npejiioHi  nre.’ibiiee  BhieoTa  6,iokob0,75h  1.0 m. 

3.6.  Paa.vepbi  G.iokob  ii  n.iane  BbiGnpaK>Tcn  na  orHOBe  pacneTon 
TepMonanpaa<eiiiioi o  coctohiiiih  oeToiiHoii  KJiajKii,  ncxo.m  ii3  npon3- 
BOJCTBCHIIblX,  KOIICTpV KTIIBIIblX  II  3KOIIOMimeCK!IX  yC.IOBIIH. 

3.7.  TpeGoBanmi  k  npoMHocm  6eToHa  iia  paoTHJKcHHe  ycTanaB.nn- 
BaiOTOi  .urn  Bbiopamioro  pa3Mepa  G.iokob  na  ochobc  phcmctob  c  yne- 
tom  B03pacTa  Gerona  k  MOMenry  joctiokchhh  MaKciiMa.ibHbix  Hanpa- 
JKCHHH. 

3.8.  CocTaB  n  cojepwaHiie  ipefioRainiii  k  reMiieparypHOMv  p«khm\\ 
pa3MepaM  G.iokob  ii  nponiiociii  GcTona  na  pacTnaveHiie  noncnaioTcn  b 
npH.ioavctiHii  8  na  npiiMepe  ouuia  eTpoiireJbeTBa  ruoTHiibi  ToKTory.ib 
cKoft  T9C. 
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MeponpHnTHH  no  peryjiHpoBaHHio  reMnepaTypu  6eTona  b  jiemnA 

nepnoA 

3.9.  TpioyeMbiii  TeMneparypubiH  pe>KHM  SeTOHHoii  KJiajKH  b  act 
hhii  nepiioA  npii  TOKTorv.ibCKoM  mctoac  MoateT  GbtTb  o6ecneqeH  cAe- 
.lyiowHMii  MeponpnmsiMH: 

a)  noBcpxnocTHbiM  iioaiibom  haii  \B.ia>KHeHHeM; 

6)  3auiHToi"i  nonepxtiocTii  uiaTpoxi  ot  coahchhoh  pa,inaumi; 

b)  rpyfiiibiM  ox.ia>KAemieM  kahakii  b  ABa  3Tana  (b  cAyqae  HeoOxo 
.iiimocth); 

r)  OXAAACieHHCM  COCTaBAHlOWHX  6eTOHHOH  CMeCH. 

CocTait  ncnoAb3veMbix  Meponpunifl  MoweT  MenaTbca  b  cooTBeTCT 
BHH  C  KOHKpeTIlbIMU  KAHMaTHHeCKIIMH  II  KOHCTpyKTHBHbIMH  VCAOBHHMH. 
hcxoah  in  3(|nt)fKTiiBiiocTH  nepeqiicAcmibix  MepoiipuHTHH,  noapoGiio 
paccMOTpcmibix  n  rm.  3.10—3.25. 

llOBepXHOCTHOC  OXJiaJKAeHHe 

3.10.  noBepxtiocTiioc  ox.ia>K/teime  npon3Bo;iHTca  aah  oTBoaa  Ten 
.ia  ii3  OoToua  b  ticpiio;i  no  nepeKpbmia  OnoKa  nuuie.neiKaiUHM  caocm. 
Ox.’ia>K.neiiiio  ocyuiecTBAaeTca  non h bom  Bonoii  hah  nvTeM  yBAawnciiitn 
n  opraiiii.iyeTca  iicnocpencTBeiiiio  noc.ic  ciihthh  ueMeiiTHoii  n.neiiKH. 

Ha3iiaMemio  Toro  n.m  mioro  MeponpimiH  onpe.ie.isierca  b  3aBHcn 
moctii  or  Tpc-fionniiHii  no  orpamiqeiuiio  MaKCHMaAbHoii  TeMnepaTypi.1 
tVrotia  n  or  McicopoAoi  iihcckiix  vcaobuh 

3.M.  Ox.'ia>K;iciiiio  iivtcm  no.niBa  ocvuiecTBAaeTcn  HenpepwBiio  n 
rirpiioAM  ycTaiioBneiiHbix  cpoKOB  nocpe.ncTBOM  pa36pbi3riiBaiiHa  nonu 
in  ncpiJiopupoBamiwx  Tpv6  t  o6ccneMcmieM  paBiioMepHoro  pacnpe.nc- 
.icinin  Bo.nw  na  noBcpxiiocTii  Oaokb  H3  pacqeia  5 — 10  .i/cer (Ha  1000  m2 
n  vcaobiihx  3aTCiiciiH»i  uiaTpoM  h  15  20  a IceK  na  He3aTcncniibix  yqa 

cTKiix.  3acTofi  BOAbi  na  noijepxuocTit  OeToiia  ne  AonycKaeTca.  Otboa 
BOAH  C  OX.1a>KAaeMOfl  IIOBCpXIIOCTH  MOJKeT  lipOH3BOAHTbCH  Mepc3  CAHB- 
II WC  OTBepCTIIM  (TpvObl),  COCAHHHCMblC  C  ApCIiaiKHblM  KOAOAUCM  HAH 
r  ra.icpciiMii.  TcxiiojiorimccKaa  KapTa  noAima  npnMeHHTCAbno  k  vcao- 
niiBM  ToKTorvAbCKofi  130  npiiBe.ieiia  b  npH.no>KciiHii  6 

3.12.  Ilpii  ox  a  a  >k  ach  ii  ii  nyreM  yBAawneHHa  npoii3BOAHTca  nepno.in 
•ircKiifi  iioaiib  via  noAAepxraiiHH  nonepxiiocTii  OcTona  nocToiimio  no 
B.'in>KIIOM  COCTOHIIIIII.  3l|l(|>C KT  laKOrO  OXAaWACHHa  3BBHCHT  OT  CKOpO 
CTII  ABII/KCimil  ll03AVXa.  ero  OTIIOCIITeAbllOH  BA3>KHOCTH  H  TCMIiepaTV- 
pbl. 

3.13.  /Via  iiOBcpxiiocTiioro  ox.na>KACHna  mo>kct  npaMeiiaTbca  pea 
naa  ha n  rpyiiTOBaa  BOAa,  ynoBACTBopaiouiaa  TpeSoBannaM  CHiill 
111-28-73  «3aUUITa  CTpOllTeAbHblX  KOHCTpVKUHH  OT  KOpp03HH».  PeKOMeH- 
avctch  npiiMeiicime  boau  c  TCMnepaTypofi  Hiiwe  MaKciiMaAbHo  aohv- 
cthmoh  TCMnepaTypu  b  SeTone  ne  Mence  qeM'iia  8— 12°  C. 

3.14.  PIoBcpxHocTHoe  oxAa>KAeHiie  aoajkiio  ofrecneqitBaTb  paBHO- 


MepHoe  pacnpeae.ieHHe  TeMnepaTypw  Ha  noBepxHocTH  GeTOHa  c  pa3HH 
ueft  Me* ay  MaKCHMaabHofi  n  MHHMMa.ibHoft  TeMnepaTypoii  He  CBwiue 
ycTaHOBaeiiHOH  b  npoeKTe  nopMU.  CyxHe  MecTa  (tiBTHa)  na  noBepxHO- 
cth  6eTOHa  ne  aonycKaioTca. 

3.15.  OxaawaeHiie  noaimoM  npeKpamaeTCH  ne  6o.nee  hpm  3a  10  • 
12  MacoB  ao  vKaaaKH  caeayiomero  no  BbicoTe  Gaoxa  npn  HopMa.ii.nwv 
nepepwBax  b  VKaaaKe  (3—8  c>tok)  nan  no  aocTH*eHHn  rpeGyeMon 
TeMnepaTypw  b  GaoKe  npn  GoabiHHX  nepepwBax.  rioeae  3Toro  noBepx- 
HocTb  GeTona  aoa*Ha  noaaep*iiBaTbcH  bo  B.ia*HOM  coctohhhh  ao 
MOMenTa  vKaaaKii  GeTOHa. 

3.16.  flpii  npoBeaennH  pacneTOB  TepMHMecKoro  pe*nMa  GeTonnoii 
KaaaKH  c  yqeTOM  noBepxHocTHoro  oxaa*aeHHn  HeoGxoaHMo  vmhtw- 
BaTb  b  aonoaHenne  k  KoiiBeKTHBHOMy  TenaooGMeHy  MaccooGMen  h  ay- 
micTbin  TenaooGMCH.  ripii6aH*enHO  TeMnepaTypa  noBepxHocTH  GcTona 
Mo*eT  npnnuMaThCH  Bbiiue  TeMnepaTypw  Boaw.  noiaBaeMoft  Ha  G.iokii. 
opneHTnpoBOMHo  Ha  2-  3°0.  npn  no.iHBe  h  na  4 — 5 °C.  npn  VBaa*HOHHH. 

3.17.  3auuiTa  KaaaKH  ot  HarpeBa  coaHeMHofi  paanaunefi  oGecnemi 
BaeTcn  maTpoM.  Hasi  sijMjieKTHBHoro  nciioab.ioBanun  noBepxHocTHoro 
oxaa*aenim  b  nepnoaw  yBaa*HeHiin  GeTona  noimaTpoBoe  npocTpan- 
ctbo  aoa*no  xopomo  npoayBaTbcn  ecTecTBeHHbiM  aBn*enneM  Boaavxa 

TpyGHOe  oxaa*aeHne 

3.18.  TpyGnoe  oxaa*aeHMe  ncnoab3yeTcn: 

—  na  nepBOM  3Tane  aaa  BwpaBHHBaHHH  TeMnepaTypw  aeTne-oceH- 
aefi  KaaaKii  ao  16--I8°C,  a  raK>Ke  b  HeoGxoaiiMwx  cavnanx  aan  chh 
*eHHH  TeMnepaTypw  GeTOHa  b  nepnoa  9K30TepMHnecKoro  pa3orpeBa: 

—  Ha  btopom  3Tane  aan  aoBeaemm  TeMnepaTypw  Gctohhoh  Kaaa- 
kh  ao  TpeGyeMbix  .maqeHHH  TeMnepaTypw  oMOHoaiimiBaHHH  coopv*e- 
HHfl. 

ripn  oTcyTCTBim  neMenTHpyeMWx  uibob  npiiMeneHHe  TpyG  ne  hb.ih- 
eTcn  o6a3aTeabHWM.  B  9tom  cay Mae  Tpy6w  motvt  ycTaHaB.iHBaTbca 
aan  chbthb  tiiikob  TeMnepaTypw  ToabKo  b  OT.aeabHwx  aoHax  K.iaaKn. 

3.19.  1  LI  a  r  Tpy6  ycTanaBanBaeTca  na  ocnoBe  TexHUKO-SKOHOMU'ie 
ckhx  pacneTOB  c  yqeTOM  a.iHTeabHocTn  oxaa*aeHH«  KaaaKH  ao  TeMne¬ 
paTypw  OMonoaHMHBaHiiH  n  KaaeHaapitoro  rpatjmKa  ueMeHTamioHHwv 
paGoT.  Bo  Bcex  cayianx  npn  TOKTory.ibcKOM  MeToae  mar  TpvG  npmm - 
MaeTCH  KpaTitwM  BWcoTe  G.iOKa.  rpyGw  pacnoaaraioTCH  bhiov  GaoKa. 

3.20.  Ha  nepBOM  3Tane  oxaa*aeHHB  ueaeeoo6pa3Ho  Hcnoab30BaTb 
peMHyio  nan  rpyiiTOByio  Boav.  Ha  btopom  3Tane  npHMeHaeTcn  anGo  bo- 
aa  c  xoaoan.ibHon  cTaiiuHH,  an6o  pennan  Boaa.  ecaii  ee  TeMnepaTypa 
vaoBaeTBopaeT  Tpe6yeMWM  ycaoBHHM  (Ha  2 — 3°C  Hii*e  TeMnepaTypw 
OMOHOaHHHBaHHB). 

3.21.  Xian  3MeeBHKOB  ipyGnoro  oxaa*aeHHH  Hcno.ibiyioTCH  ra30Bo 
aonpoBoanwe  TpvGw  anaMeTpoM  oann  tiohm.  MaKCHMaabHaa  aanna 
oaHoro  3MeeBHKa  He  aoa*na  npeBwmaTb  350  m.  noaKaioMeHim  ctoh- 


kob  oxjja>KaeHiifl  k  ManicTpamM,  a  Taxwe  3MeeBHKOB  k  cTOHHKaM 
aoji/Kiibi  f»HTb  3aMapKHpoBaiibi.  TexHoaorimecKaa  KapTa  pacKaaaKH 
rp\6  ii  Moirrawa  ciicTeMbi  ipyoHoro  oxaawaeHHB  npiiMemiTe.ibHo  k 
\ raoBUHM  crpoii rt'.ibcrua  ToKioryabCKoii  T3C  upHBeaeHa  b  npH.no- 
woiihii  7. 

3.22.  Cpe.uiiiH  pacxoa  iioau  Mepen  iMeeBHK  aoawen  cocTaBanTb: 
0,1  A/ceK  upi«  pro  vi line  fio.u-e  250  m  h  0,3  Alcen  —  np«  MeHbiuefi  viHHe 

3.23.  CpoKii  noaami  bo.uj  b  3MeeRHKii.  npoao.mnTe.'ibHocTb  mipKv- 
IJlllllll  II  HCTOMHIIKII  HO/lbl  OtipeAe.miOTC  H  noSTailHO  B  COOTBeTCTBHIl  c 
rpefiyt'MWM  rcMiicparypiiUM  peamvoM. 

OxaawaeHHe  cocTaBjnnouiNx  fleroMHoft  cmccm 

3.24.  ('.iiii/Komie  Ti'Miicparypu  6.  Toimoii  cMecii  mojkot  ocymecTB 

,1JITbCJt  3 cl  C'K'T: 

—  oxJiaai/inimi  boih  larBopeim* ; 

—  t.lMCIUCIIIIH  Mac  III  BO.lb!  la  TIM  pell  MB  HCKYCCTBeHHblM  H.1H  PCTeCT- 
neHiibiM  .Mb.'ioM; 

*■-  ox.i a>KaciiiiB  o  woii  -  aiivx  iiviii  Bcex)  (|>paKmiH  Kpymioro  3a 
nojiHHTejiir, 

—  ox.ia/K.ieiiiiH  nccKa  (b  iieoOxiuHMbix  c.iyqaHx). 

Bbioop  roru  ii.m  iiiioro  ctiocooa  oxji.i/Kiciiiih  ootohuoh  cm  ecu  h  hx 
COMPTtlllllM  Olipc.UVIHCTCM  IIO  |>C3y.1bTaTaM  TeXIIIIKO-SKOIIOMHMeCKHX 
pacMeTOB. 

3.25.  I  Icooxo.uiMa  i  ctcihmii.  ciiii>kciiiih  leMitepaTypbt  octoiiiioh  cmp- 
cii  ycTiiMaii.iiiiincrc'/i  iia  ocnonc  pacMcTou  repMimecKoro  pewiiMa  6.io- 
kob  it  aaiiiiciiMocrii  ot  MiiKciiMa.ii.no-  louycTHMoii  TPMnepaTypw.  iibico 
n.i  OaoKa,  K.iiiMaTHMccKiix  uyiobiim.  leii.ioBwae.ieHim  ucMPHTa.  a  TaK 
/kc  TeMiicpaTypu  Ho.iu.  iiciio.ib3yeMoii  am  noBepxiiocTHoro  no.mna. 

McpcnipHHTMH  no  pciyjiHponaMHio  TCMneparypMoro  peaoiMa  kjibakm  b 

3HMHHH  nepHoa 

3.26.  C.  vmciom  rcxno.ioriiMccKHX  ocoCeHHocTeii  TOKTorv.ibcKoro  mc- 
ioaa  OcToniibic  panoTbi  nwrioaiiKioTcn  no  npaBii.iaM  3HMHero  GeToiwpo 
itaiiMH  npn  iia.iiiMiin  oaiioro  113  c.icav  kuuhx  xc.iobiih: 

a)  cpcaiiccvTomiaB  TewncpaTypa  HapvwHoro  Boaayxa  vctohmhbo 
iiidkc*  0"  C; 

G)  MiniiiMaabiian  cytoMiian  TPMnepaTypa  Hapy>KHoro  B03ayxa  mh- 
nyc  3°  C  n  iiujkc; 

3.27.  Jim  penvuipoBaium  TeMnopaTypw  K.iaaKH  b  shmhhh  rtepiioa 
lipilMeilHIOTCH: 

а)  ycrpoficTBo  Gokoboio  orpaaueHiiH  iuaTpa; 

б)  ofiorpeB  noamaipoBoro  npocTpaHCTBa  3JieKtpo-  h  napoKaaopn- 
(|>cpaMii; 

h)  noaorpen  cocTaB.miomnx  ua  Gctohhom  saBoae; 

r)  ycrpoiicTBo  leiwoii  onaayfiKii  na  iiapy/Kiiux  rpamix: 

a)  tpyGnoe  oxaawaeHiie  (b  cavnae  neo6xoaHMoctn). 


3.28.  YioiaAKa  6eTOHa  aoajkha  npoii3BOAHTbca  noA  3amnToft  uiaTpa 
c  TeMnepaiypoii  B03Ayxa  b  cpeAHeM  He  hiokc  n.noe  3°C  (H3MepeHH a 
H3A  IlOBepXHOCTbKD  fijlOKa)  . 

rioBepxHOCTH  6eTOHa,  iiaxoAsuiiHecn  nos  uiaipoM  b  MeeTax  nowi- 
/KeHHbrx  TeMnepaTyp  B03Ayxa  (yrAu,  npneMHbie  aiokii  h  t.  n.),  aoaik- 
llbl  6blTb  yKpblTbl  HOAH31  IIAeHOBOfl  IlAeHKOH  HenocpeACTBeHHO  nocAe 
yKAaAKH  6eT0Ha. 

3.29.  OeneHb  noAorpeBa  cocTaBAHiomHx  Ha  Gctohhom  3aBOAepac- 
CHHTbiBaeicsi  c  yneTOM  oGecneaeHHH  ipeGyeMbix  cpoKOB  cxBaTbiBaiina 
>i  tiaCopa  npoMHoeTH  6eTOHa,  Heo6xoAHMbix  no  TexHOAornnecKHM  yc- 
AOBHHM.  B  CBH3H  C  3THM  TeMnepaTypa  GeTOHHOH  CMeeH  B  MOMeHT  yK¬ 
AaAKH  ee  b  6aokc  He  AOAHtHa  6biTb  HHwe  +10;  8  h  7°C  npii  BbieoTe 
6aOK3  COOTBeTCTBCHHO  0,50;  0.75  H  1.0  M. 

3.30.  BHeuiHHe  noBepxHOCTH  coopyweHHH,  KOTopbie  k  3HMHeMy  ne- 
pnoAy  MoryT  0Ka3aTbca  He3aKpbiTbiMH,  aoajkhu  3apanee  GeTOHHpo- 
BaTbcn  b  TenAofi  onaAyGKe  11  BHAep>KHBaTbeH  b  Hen  b  cooTBeTCTBHH  co 
cpoKaMH,  y'CTaHOBAeHHbiMH  npoeKioM. 

3.31.  Tpy6Hoe  oxAawAeHHe  nepBoro  aTana  nenoAb3yeTca  b  tom  cav- 
■iae,  KorAa  TeMneparypa  b  6ctohhom  MaccitBe  npeBbiuiaeT  AonvcTHMhie 
npeAeAbi;  oxAawAeHHe  BTOporo  aiana  cm.  nn.  3.18 — 3.23. 

KoHTpoAb  3a  TeMnepaTypHUM  pwkhmom  h  TpciiiHHOo6pa30BaHHeM  b 

SetoHe 

3.32.  ripOH3BOACTBeHHblfi  KOHTpOAb  3a  TeMnepaTypHbIM  peJKHMOM 
H  TpeiUHH006pa30BaHHeM  B  6eTOHe  AOA>KeH  OCymeCTBAHTbCB  B  COOTBeT* 
ctbhh  c  BCH  011-67  MHHSHepro,  «HHCTpyKUHH  no  opranH3aiiHH  h 
paOoTe  nocTpoenHbix  Aa6opaTopHii  6eTOHa  h  cTpoHTeAbHbix  MaTepHa- 

AOB». 

3.33.  HaGAioAeHHn  3a  TpeiuHH006pa30BaHneM  bhvtph  mbcchbb  ue- 
Aecoo6pa3Ho  opraHH30BaTb  c  nowouibio  3aKAaAKii  ueno'iKH  aahhho- 
6a3Hbix  Ae(popMOMeTpoB.  PacnoAaraH  nenoHKy  Ae(|)opMOMeTpoB  b  paA 
c  He6oAbuiHM  nepeKpuTHeM  Apyr  Apyra,  mowho  uccAeAOBaTb  bcio  30- 
Hy  B03M0>KH0r0  nOBBAeHHfl  Tpemnil.  riOAOGHbie  Ae(J)OpMOMeTpbl  peKO- 
MeHAyCTCB  VCTaHaBAHBaTb  TaK>Ke  B  KOHUe  III  BOB  —  HaApe30B,  B  MC- 
CTaX  KOHCTpyKTHBHbIX  H3MeHeH«ft  B  pa3pe3Ke  6AOKOB,  Ha  npOAOAXieHHH 
KOTOpbIX  MoryT  nOHBHTbCH  TpeiUHHbl. 

4.  CnOCOBbl  OMOHOJ1HMHBAHMJ1  EETOHHOR  KJ1AAKH 

4.1.  IlpHHUHnHaAbHan  cxewa  omohoahmhbbiihb  Gotohhoh  kabakii 
nyTeM  ueMeHTanHH  iubob  npn  TOKToryAbCKOM  MeTOAe  tieTOHHpoBaHHa 
hc  oTAHnaeTCH  ot  o6bmHoft  cxeMbi,  npHMeHHeMofi  npn  CTOA6MaTofl  pa3- 
pe3Ke  coopyiKeHHH. 

4.2.  ToKToryAbCKHft  mctoa  GeTOHHpoBaHHa  o6ecneq»iBaeT  6oAee 
GAarOnpHHTHbie  yCAOBHa  AAa  OMOHOAHHHBaHHa  Ill  BOB,  a  HMeHHO: 
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a)  tomiio  h  naAe/KHO  ocymecTBAseTea  moht3>k  ucmchtsuhohiioh 
apMaTypu,  notKo.ibKy  OHa  mojkct  6hiTb  ycTanoB^ena  b  nponecce  H3- 
roTOB.ieiiHH  ona.ny6o>iiihix  a.ieMeiiTOB  na  nojiiirone  c6opHoro  >Ke.ie3o- 
GeTOHa: 

6)  Go.ibiuee  pacnpuTue  BeprHKa^bHbix  uibob  no  cpaBHenino  c 
oGbimioii  CTOAGqaTofi  pa3pe3Koii,  oGytAOBJieHHoe  yB&iHqemmMH  pa3- 
MepaMH  Gaokob  b  n.iane  h  paBiioMepnbiM  TeMnepaTypnuM  noAent; 

b)  npii  npiiMeiiemiH  cGopnofi  >Ke.ie3o6eTOHHOH  onajiyGnii  noBepx- 
iiocTb  uiBa  0Ka3biBaeTCH  Goaee  rjiaAKou,  qeM  npn  Hcnojib30BaHHH  Ae- 
peBAHHOH  uunoBOH  ona.nyGKii. 

4.3.  /Iah  o6ecne>ieiiiia  rHApaB.niqecKOii  npoxoAHMOcm  uiBa  aoajk- 
iibi  cTporo  coGviioAaibCfl  Mepw,  npeAOTBpamaiomne  noHB.ieHne  ycTv- 
noB  no  ropH30HTajibiibiM  n  BepTiiKa;ibiibiM  CTbiKaxi  onaJiyGomibix  3.ie- 
mchtob.  /Jab  3Toro  KpoMKH  cGopHbix  ouajiyGoqHbix  3JieMenTOB  AeAa- 
KJTCJl  CO  CKOCOM,  a  BepTHKa.'lbllbie  H  r0pil3OHTa.1bHbie  CTbIKIl  3.10MeH10B 
Tuiare.ihHo  3a,ac.ibiBaK)Tcn  ucmchthum  pacrBopoM. 

4.4.  B  cootbctctbmh  c  upaKTHKOH  ueMCHTannoHHbix  paGoT,  anpoGn- 

poBaHHon  »a  oTeqecTBeiiHux  cTpoftKax.  aab  ueMeHTauim  uibob  peKO- 
MeiuymTcn  TpyGHbie  ueMeHTauHOHHbie  cncTeMbi  c  rapeAbqaTbiMii  bu 
nycKaMH  aasi  nepBiiquoii  ueMeHTaunn  n  c  nept^opnpoBanHbiMH  Bbiny- 
cKaMH  —  A.1H  IlOBTOptlOii.  UIBOB,  TpeGViOlUHX  MHOrOKpaTIIOii  ue 

MCHTauiiH,  .ao.i>Kiihi  iipuMeiinTbca  cneuna.ibiibie  BbinycKH  MnoroKpaT- 
noro  achctbiih. 

4.5.  ycTaHOBKa  BbiiiycKOB  ueMeiiTauHonnon  chctcmu  AOAwna  npo 
ii3BOAHTbcn  no  tcm  luouiaAKaM  uirpaojicuoro  iuBa,  r;ve  onuuaeTCH  no 
AB-iemie  tianGo.ii.mnx  okhmbioumix  nanpn/Kennii  n  me  nosTOMy  Heo6 
xo.ihmo  iiaiiGojioe  no.moe  n  n.iomoe  3auo.inenne  uma  ueMeHTHbiM 

KaMIICM. 

4.6.  UeMetiTauHn  cTpoitTeAbitbix  iubob  npou3BOAKTCH  noc.ie  no.mo 
ro  ox.iaavAetum  kabakii  na  AamiOM  sipyce  ao  TeMnepaTypw,  ycTanoB 
.leiiiioii  h  upoeKie.  l\aK  h  b  oGbiqubix  MeTOAax  GeTonnpoBannH,  TeM- 
nepaTypa  OMOiio.iii>mBaHim  MoaxeT  6i.iTb  pa3iion  no  3onaM  coopywe 
huh. 

4.7.  CpoKn  na'ia.ia  ueMeHTaunn  K.ia  tKit  no  npycaw  vcTaiiaiciHBa 
hitch  it  a  ociioite  liaGjiioieiiuu  3a  TeMnepaTypnuM  pokiimom  n  pacKpu- 
TiieM  lUBon,  BbinoAiineMbix  no  KoiiTpoAbno-H3MepnTeAhuon  annapaTv 
pe  (  TpoHTe.i hiioro  KonrpojiH. 

4.8.  B  c.iyqae  ycTpoiicTBa  BepTiiKa.’ibHbix  iubob  nyTeM  hx  BiiGpona- 
pe3Kii  b  CBOKe.M  6eTone  na  lejKHbix  pemeHHii  no  OMOHO.inqHBaHMR> 
K.la  iKII  B  liaCTOmilCe  BpCMH  lie  IlMCeTCH.  B  CBn3H  C  STUM  B03M0)KH0CTb 
OMono.iiiqHBaiiHH  uapcsacMbix  iubob,  ec.iu  b  stom  B03HHKaeT  HeoGxo 
AHMOCTb,  A0.DKH3  Gbltb  AOIIOAHHTeAbHO  H3>qeHa. 


5,  TPEEOBAHHfl  K  BETOHy  H  KOHTPOJIb  KAMECTBA  BETOHA 

5.1.  MapKH  6eTOHa  ycTaHaBAHBaioTcfl  npoeKTOM  a  cooTBeTcTBiw  c 
Tpe60BaHHBMH  Ae&CTBVIOWHX  CTpOHTe.IbHblN  HOpM  H  I'OCT.  a  TaKWC  «• 
ynetOM  TpeOoBaHHii  no  npoflHOCTH  6erona  na  pacTnweHiie  (cm.  im .  3  I 
h  3.7). 

5.2.  Hpn  npoeKTHpoBaHHH  cocTaBa  OeTOHa,  c-aeayeT  yiecTi.  pa  i 
oco6enHOCTeii,  OT.nuMaiouiHX  TOKTorvAbCKHft  mctoa: 

a)  B03M0>KH0CTb  cokpawetiHsi  pacxoAa  ueMeHTa  b  cbh3ii  c  hc- 
no.ibaoBatiHeM  MaAonoABHWHbix  GeTOHHux  cMeceft; 

6)  cHH*eHHe  rpefiOBaHHfl  k  AonycniMon  Be.aHflHiie  ren.aoBbiAe.3e- 
hhh  ueMeHTa,  bbhay  Ma.aofl  bncoth  fijioKa; 

b)  noBbiuieiiHe  oahopoahocth  it  n^ioTHocTH  OeTona  npn  Mexaiiii.in- 
poBaHHOM  cnoco6e  ynAOTiteHHfl  6ctohhoh  cwecH  c  noMombio  mowhijx 
BufipaTopoB. 

5.3.  Heno3MOHcnocTb  vcrpoflcTBa  iuipa6  b  ropHaoiiTajibiihix  cTpon- 
TeAbHbix  uiBax  no  TexHOAonmecKMM  h  n poii3Bo.acTBeH ii hi m  vcaobidim 
Bbi3biBaeT  HeofixOAiiMOCTb  npear»HB.aeiiHn  TpeOoBaimii  k  BejiHimic 
cuen^eiiHA  no  sthm  uibbm,  KOTopbie  aojiwhu  ycraHaB.anBaTbcn  b  npo- 
CKTe  COOpyJKeHHB.  npn  3T0M  CAeAVeT  VMHTbiaaTb,  MTO  MexaHH3HpoaaH- 
nuii  cnoco6  .lanHCTKH  noBepxHOCTefi  h  npHMeHeime  moiukom  BHfipamt- 
oniioii  TexiiHKH  npH  ynjioTiieHHH  fieToimofi  cMecn  (npn  nx  npaBH.ib- 
hom  Hcno.ab30BaHHH),  a  TaK)Ke  cpaBHHTe.ibno  nefiojibume  nepepunu 
b  y KJiaAKe  6jiokob  no3BOAnioT  ofiecneNHTb  noBbiiuemiyio  npo'mocTb  no 
10pH30HTa.abHblM  UIBaM  COOpVWeilHH  no  CpaBIieHHlO  C  o6hWHblMll  MeTO 
Aa MH  6eTOHHpOBaHHH. 

npHMeiaHHe.  Ho  abhiium  npoBeAeiiHwx  onuTOB  npomiocTb  na  pa 
crnweime  no  uibv  cocraB.afleT  50—60%  ot  npomiocTH  Hcnojib3yeMoro 
6eTOHa. 

5.4.  KonTpojib  KaMecTBa  CeTona  aoawch  ocywecTB.aflTi.CH  n vtcm 
ncnbiTaiiHH  cTaiiAapTHbix  o0pa3UOB,  oTo6paHHbix  b  npouecce  yK.aaAKH 
6eT0na,  a  TaKwe  nyTeM  ncnbiranufl  Ha  paiAaB/niBanne  kcphob,  Bbi6y- 
peHHbix  H3  coopywewifl  *. 

5.5.  HapflAy  co  craHAapTHWMH  MeTOAaMH  KOHTpoAfl  KanecTBa  6e- 
TOHa  peKOMeHAveTcn  npHMeneHHe  yvibTpa3ByKOBoro  MeToaa,  a  TaKwe 
HcnbiTaHHe  xepuoB  OoAbmoro  AHaMCTpa  ( ~  300  mm)  . 

5.8.  YAeAbHoe  BOAonorAoweiiHe  uibob  h  okoaohiobiioh  30hm  onpe- 
AeafleTCfl  nyTeM  HCnblTailHH  BepTHKaJlbHblX  CKBa>KHH  B  COOTBeTCTBHH 
co  cneunaAbHOH  HHcrpyxuHeft  *.  BoAonor.aoweHHe  CeTOHHoii  kabakh 
hc  aoajkiio  npeBbuuaTb  BeAimHii,  ycTanoB.aeHHbix  TexHOAorimecKiiMH 
npaBH.aaMH  npoH3BOACTBa  6ctohhhx  pa6or  npH  B03BeaeHHH  rHapoTex 
HHiecKiix  coopy  wen  nil. 


*  C.xeMH  OypeHMH,  MemiHKa  HcnwTaHHfi  b  t.  n.  ycTaHaBAHsaioTcii  cnemia.ibiioii 
HHCTpVKUHCH  aJlfl  KOHKpeTHbIX  VC.10BHH  CTpOHTejIbCTBB  C  VaeTOM  KOHCTpVKUHii  C00p\- 
weHHfl  h  30Ha.ibHoro  pacno.ioweKHH  Mapox  CeToxa. 


IE 


5.7.  npOMHOCTb  OeTOHa  no  mpHSOHTaJLbHUM  CTpOHTeJIbHbIM  LllBaM 
KonTpojiHpyeTca  Ha  pacTH/KeHHe  h  na  cabhi\  IlpoHHocTb  Ha  paeniwe- 
Hue  no  HJBy  peKOMeHjyeica  onpeaejiHTb  nyTeM  pacKa.ibiBaHHH  KepHOB, 
Bbi6ypeHHbIX  H3  r0pH30HTa.1bHbiX  CKBaJKHH;  npOMHOCTb  Ha  CflBHr —  ny¬ 
TeM  cflBHra  mraMnoB,  npn6eTOHHpoBaHHbix  k  noBepxHOCTH  uiBa  b  pafl- 
OHe  ra^epeH,  hhuih  h  t.  n. 

5.8.  llo  pe3yjibTaTaM  KOHTpo.ibHbix  HcnbrraHHfi  npoHHOCTH  GeTona 
na  cjKaTHe  h  pacTaweHHe  eweKBapTa.ibHO  onpeAe.TJiioTCJi  kos^huh- 
eHT  OAHOpO^HOCTH  H  K03<p4>HUHeHT  BapnauHH  1J1H  Bcex  MapoK  6eTOHa. 
Ilo  BceM  KOHTpojiHpyeMbiM  xapaKTepncTHKa  m  CeTOH  ao.i>KeH  y_aoB.neT- 
BOpHTb  Tpe60BaHHBM  npOeKTa,  CipOHTeJIbHblX  HOpM  H  npaBH.I,  TOCT 
H  TeXHHHeCKHX  yCJIOBHfi. 


noaCHEHHH  K  TEXHOJIOrHHECKOH  KAPTE 

!  HacToxiuaii  TexHoaornMecKan  xapTa  cocTasaeHa  Ha  padoTU  no  MOHTaiKy,  noawMy 
ti  axcn.iyaTamiH  marpa. 

2.  LllaTep  npe.i>ia3iiaMen  a.ifl  aaiiuiru  oeToiwoii  K.iaaKii  o.ioKa  ot  iieCaaronpitHTiiux 
MeTeopoaorimecKiix  yc.ioBiifi. 

3.  KoHcTpvKTHBito  uiarep  Bbiiio.nieii  b  mue  chctcmu  mecTKiix  (pepM,  iiMeioimix  uiap- 
HHptio-noauioKtioe  omipamie;  ctoiikh  uiaTpa  coctobt  M3  noaBH>KiiOH  11  nenoaBioKHoii 
MacTefi.  upH  stow  noawrxorair  nacTb  CToflKHnepexreuiaefcif'Baoab  iieno  jbhjkiiom  ; 
npHHHTaa  KOIICTpYKUIIfl  IIOJBO.IHeT  lipoilJBOJHTb  11633 BHC11MBI 11  llOal>6M  CTOeK  UiaTpa. 

4.  MoiiTa*  ko.tohh  ii  (pep v  uiaTpa  upea'cMorpeii  liciiocpeacTBeinio  c  noBepxiiocTi* 
o.ioKa  asTOKpaiioM  CMK-7. 

■».  Hapautiiuamie  ifeuoanii/Kiioii  uacTu  ko.ioiihw  iipoii3BOu»iT  BCTaBKa.Mii  j;i jamioii 
T.TIIIIM.  aBTOI10rpy3>IMKOM  4046. 

6.  rio.3T.eM  uiaTpa  ocyuiecTB.uieTCJi  jayim  aBTonorpytmiKaMH  r/n  5  r  li.m  oamiM 
r/n  10  T. 

7.  Tpy303aTpaTu  n  pacxo3  Maiepiia.ioB  npiiBeaenu  iia  t  m1 2 3 4 5  OeTona  b  aeae  a  .in  oaoKa 
c  naanoBUMH  pa3Mepa.Mii  32  x  60  M  ti  onpeaeaeuw  no  aeiicTByiomiiM  EHhP  h  CHhII 

5.  ripii  Moiira/Ke  MeTa.iaoKOHCTpyKUiifi  uiaTpa  n  ero  noai>eMe  pyKOBoacTBoBaTbca 
CHhII  III -A.  11-70  —  «TexmiKa  0c3onacuocrii  b  CTponTc.ibCTBe»  h  apyriiMH  Hop- 
MaTHBIIblMH  30KyMeHTa.MH. 

4.  Pacxoa  MaTcpwaaon  iia  MOiuaiK  MeTa.i.ioKOiRTpyKUHft  h  KpoBjm  uiaTpa  ripHHHT 
aa*  o.ioKa  BbicoTofi  100  m  c  yaeTOM  TpexKpaTHofl  saMeHbi  6pe3eHTa  h  n.ieiiKH  3a 
nepHoa  BKCiuiyaTauiiii. 


l'EXHHKO  3KOHOMHMECKHE 
nOKA3ATEJlH 

!*  HaHxeH'iMHiie  Ea.  notta 

nn.  ■  [KiKdtare.icft  H3M  3aTe.u1 


1  OdBew  OeToHa  o.io¬ 
Ka  m3  1440 

2  Tpyjo.iarparbi  11  a 

1  m3  Oeroiia  M-3H.  0,01 

3  3arpaTbi  Mauimio- 
CM6H  OCHOBHOTO  Me- 
XaHH3.MH  (aBTono- 
rpyaiiiK  4046)  Ha 

I  m3  6eTOHa  ji-cm  0.001 

4  MoHtaiK  MeTaaao- 
KOIICTpVKUHH  Ha 

I  m3  OeToita  kt  1.5 

5  &63B03BpaTHUft  Me- 
Taaa  Ha  I  m3  6e- 

TOH8  KT  1 


BEJOMOCTb  nOTPEBHOCTH 
MEXAHH3MOB 


.V 

nn. 

HaHMeHOeaHiie 

Ea 

H3M.  j 

K-bo 

1 

ABTOKpaH  CAlK-7 

HIT. 

1 

2 

ABTOnorpV31HK 

4046  r/n  5.5  t  h.ih 
aBTonorpv3HHK  r/n 
10  T 

1UT  1 

2 

1 

3 

CBapoMHuii  annapaT 

U1T 

1 

4 

TeaecKoniinecKaa 

HIT. 

1 

BbllUKa  1 

OpHeHTHpOBOHHHH  COCT3B 
3BeHa: 


MoiiTawHiiKii: 

5  pa3pm  —  I  ie.i 
4  pa3paa  —  1  ie.i 
3  pa3pna  —  I  ae.i 


CBapuiiiKii: 

5  paspaa  —  I  ae.i 
Htoto:  4  ae.i. 


BEZIOMOCTb 

PACriPEHEJlEHHH  OBbEMOB  PABOT 
no  cnocoBAM  Bbino/iHEHiia 


nn. 

HaHMeHoeaime  pafioT 

Ea.  113  M 

0<5i»eM 

5* 

5” 

ef  U 

£g 

i 

CHHTHe  ueMeiiTHofi  n.ieiiKH  BpyaHyio 

M2 

38 

2 

2 

ClIBTHe  UeMeHTHOl"!  njieHKH  MexaHH3HpOBaHHblMH 
meTKaMH 

M2 

192 

10 

3 

CHBTHe  ueMeHTiiofi  n.ieiiKH  nojinBOMoeaHoii  Maumnoii 
I1M-20 

M2 

1690 

88 

liTOro: 

M? 

1920 

1  100 

BEJlOMOCTb 

nOTPEBHOCTH  B  MEXAHH3MAX  H  nPHCriOCOBJlEHHJIX 


nn. 

HiHMeMOBaHiie 

Ea  ii3 m. 

Ko.i-bo 

i 

rio.iHBOMoeMHaa  MauiHiia  nM-20 

HIT. 

i 

2 

ABTonorpy3BHK 

LUT. 

i 

3 

MexanH3npoBamibie  pymiwe  meTKii 

LUT. 

4 

4 

BoaoBo3ayuiHue  (jjopcyHKH 

U1T. 

1  3 

5 

|  Baiba  eMKOCTbio  1  m3 

U1T. 

1 

TEXHUKO-3KOHOMli4ECKllE  nOKA3ATEJ!H 


nn. 

1 

HanMeHoBainie  noKaaaTe.ieil  | 

Ea.  ii3M . 

rioKaaaTe.iH 

I 

OuBeM  CeTona  S.ioKa 

M3 

1440 

2 

riaomaab  6aoKa 

M3 

1920 

3 

Tpyao3aTpaTbi  Ha  1  m3  Seiona 

0.04 

i 

3aTpaTbl  MailiUHOCMBH  no.lHBOMoeMHOli  MaUlliHbl 

HM-20  na  1  m3  6er 

M  CM. 

0.004 

5 

Pacxoa  MaTepna.ioB  na  1  m3  Oetoiia: 

Boaa 

M3 

0.007 

B03,ayx 

M3 

13.5 

,ujaaiirn  npopc3Hiteiiiiue  d  =25  mm 

n.  m. 

0.01 

CocTaB  3BeHa: 
BeTOHiuiiKH  2  pa3p  —  5  ae.i. 
Bptoiiuihkh  1  pa3p  — 8  ae.ii 
Boaiite-ib  —  I  ae.i. 


llToro:  14  Men. 


nOflCHEHMfl  K  TEXHOJIOrHMECKOPf  KAPTE 


1.  HacToamaa  Texiio.ionmecKas  Kapra  cocTaBjiena  Ha  chhthc  ueMeHTHoii  n.ieHKH  c 
fieroHHbix  noBepxiiocTeii  c  iioc.ieayioMeii  voopKoii  OTxoaos  aa  npeae.iH  CaoKa. 

2.  B  cocTas  TexiioaoniHecKoii  aapTfai  BKjnonenu  caeayioLiriie  bmjw  pa6oi: 

а)  CHBTHe  U6M6HTHOH  M.iellKH;  TeXHO.IOrHMCCKaH  HOC.leaOBaTe.lbMOCTb  paOOT:  3a- 
MticTKa  oeTOHHbix  noBepxiiocTeii  pyiHbtMH  MeTaji.iimecKM.Mii  ureTKa m h  Bjo.ib  koh- 
Typa  m  pa3Meuiemibix  b  neM  s.ieMeiiTOB  no.iocoii  b  15  cm,  3a<)HCTKa 
oeTomiwx  noBepxiiocTeii  MexammecKHMH  meTKa.Mii  a  TpyaHoaocTviiHHx  a.m  no- 
.iHBOMoeMiioii  .MauiHHbi  MccTax.  aamcTKa  Oeromibix  noBepxiiocTeii  no.iiiBOMoe'i 
noil  MauiiiHoii  I1M-20  iia  6a3e  3M.il- 164. 

б)  ripo.MUBKa  h  npoavBKa  OeTomiwx  noBepxiiocTeii  BoaoB03ayiunoH  cTpyeii  c  no- 
c.ieayKimeii  vOopKoii  Mycopa  b  uaabii  n  onioaKOii  aa  npeaenu  6.ioKa. 

3.  CHBTHe  ueMeiiTiioii  tueimii  seaeTcn  npii  npomiocrn  CeTOHa  opHeHTHpoBOBHoii  ao 
15  kz/cm1  it  VTommeTCH  CTpoHTe.ibiioii  .ia<5opaTopneii.  ToautHHa  yaanfleMoro  no- 
BepxuocTiioro  caofl  2 — 5  mm. 

4.  ripH  noaroTOBKe  oeromiMx  nouepxiiocTeii  pVKouoacTBOBaTbca  BCH-009-67  «TexHo- 
JIOrilHCCKHM II  npaBH.ia.MH  npOH3BOaCTBa  OeTOHHUX  paSoT  B  rHapOTeXHHMCCKOM  CTpoH- 
Te.ibCTBe*.  «HucTp\ Kuiiei)  no  noaroTOBKe  oeTOHHbix  noBepxnocTei't*.  Oprsiiepro- 
cTpoi't,  1965  roa  n  apyrtiMii  aeiicTByiomiiMH  nop.MaTiiBHbi.MM  aoKyMeHTaMH. 

5.  Tpyao3aTpaTH  noaciHTa uu  b  cootbctctshh  c  aeiiCTByiomHMH  EHhP. 


TEXHHK0-3K0H0MHMECKHE  nOKA3ATEJIH 


nn. 

1 

HaHMeHoaaMHe  noKa3aTevieM  ! 

| 

I  F.a. 

H3M. 

IloKasaTeviH 

1 

06i>eM  OeToHa  o.ioka 

M3 

1  440 

2 

Tp\'ao3aTpaTbi  Ha  1  m3  Serena 

H-dH. 

0,005 

3 

3aTpaTW  BpeMeiiH  mbuimh  Ha  1  m s  CeTona 

M-CM. 

0,004 

4 

Pacxoa  .viarepnaaoB  Ha  1  M3  6eToHa: 

cuopnan  jKe.ie3o6eroimasi  onaav6Ka  ujbob 

M?  1 

0,005 

aepeBBimasi  onaayOxa 

M? 

0,024 

MeTa.i.iJisecKasi  ona.iydK?. 

M2 

0,002 

ripiiMe'iaHiie:  Pacxoa  aepeBamioii  11  Mera.i.iimeeKoii  ona,n\6KH  npHHHT  ocpeaneH- 
HWH  na  O.IOK. 


COCTAB  3BEHA 

MoHTa»HiiK  6  pa3p.— 1  sea. 
Mohts>kiihk  5  pa3p. — 1  sea. 
MoiirajKiiHK  4  pa3p. — 1  sen 
Moht8>khhk  3  pa3p.— 1  sea. 
CBapWHK  4  pa3p  — 1  sen. 
TaKe^iajKHHK  3  pa3p. — 2  sea 
lilTyKatyp  3  pa3p.— 1  sea. 
Bo.iHte.iH  norpy3s. — 2  sea. 


Mtoto:  10  sea. 


BEAOMOCTb 

ITOTPEBHOCTH  B  MEXAHH3MAX 


-Nk 

nn. 

HavmettoBamte 

M«Xa«H3MOB 

Tim 

>iexa<ni3Ma 

Hii. 

H3M. 

r 

e 

C 

& 

! 

ABTonorpv3SHK  r/n 
5  r 

4046 

HIT. 

l 

2 

ABTOKpan  r/n  7  r 

CMK-7 

HIT. 

l 

3 

Csaposiiwe-  •anna- 
patbi 

TC-300 

JUT. 

1 

nOaCHEHHa  K  TEXHO^OriWECKOH  KAPTE 

!.  HacToauian  TexHoaorHsecKaa  KapTa  cocTaB.ieua  «a  ona.ivSosHue  pa6oTU  b  C.ioxe 
c  n.iaHoBbiMii  pa3MepaMH  32  x  60  m. 

2.  B  cocTaB  TexHO-iorH'iecKoii  KapTbi  BK.uoseH  Becb  KOMn.ieKC  pa6oT  ot  noaasu  ona- 
.i\’6kh  k  Mecry  MOHTawa  ao  noanoii  hx  ycranoBKii. 

3.  ycranoBKy  saeMeiiTOB  ona.iyCKH  MewoaosHMX  ujbob  JieoOxoaHMo  BecTH  upH  npesw- 
uieimii  paiiee  ycTaiioBaeiiHOfi  ona.iyoKii  naa  noBepxiiocTbio  Gerona  He  MeHee,  sent 
na  0,5  m. 

4.  Bbicota  cGopnofi  /Ke.iejooeromioii  ona.iydKK  nonepesnbix  ujbob  npniiHta  1,5  M,  npo- 
30.1  bit  blX  UJBOB  —  3,0  M. 

5.  riojasa  coopiioft  JKe.ie.iodeToiiHoa  oii3.i\6kh  k  Medy  vonra>Ka  n  Henocpe.ieTBeHHo 
MOHTajK  Be.iyTcB  Bii.iosiibiM  aBTonorpv3snKOM  r/n  ao  5  T. 

6.  Z1.1H  jBiDKemm  aBTOTpancnopTa  b  mokS.iomhux  junax  ocTaeaHeTCH  upoe3a  wupij- 

Hoii  3,5— 4,0  B  npoe Max  Ha  npojoabHbix  mBax  ona.iy6Ka  He  BbictaBaaeTcs,  a  Ha 

nonopesuMx  luaax  onaavOxa  BbicTaB.iHeTca  b  npouecce  6eTOHHpoBamw  6.1  ok  a. 

7.  ripw  MOHTajKe  ona.ivOMi  ujbob  iieoC.xoaHMO  pyKoBoaciBOBaTbcs  aeftcTByioiuHMH  b 
CTpollTe.lbCTUe  IIOpMaTIIBIIblMII  aoKVMeiiTaMH. 

8.  CocTaB  3BeHa  noaoGpan  H3  ycaoBim  pocra  6eT0HH0H  K.iaaKH  3.0  m  b  mecsu. 

9.  Tpyao3aipaTbi  onpejeaeiiu  no  aeiicTBVioujHM  CHnn  11  EHhP. 
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BEJlOMOCTb 

riOTPEBHOCTII  B  MEXAHH3MAX 


.**  1 

HaHMenosamie 

*  ? 

Tun 

■C 

tut 

MexaiimMOR 

uapKn 

1 

Abtocs MOcBa.i  r.  n. 

Ha  6a3e 

12  T 

hit 

MA3 

2 

2 

Ma.iorafiapimiuii 

SfleKTpOTpaKTOp 

•a 

M-663B 

4 

3 

flaxeT  ii3  4-x  bh6. 

HB-34 

2 

paTOpOB  H3 

6-TH  Bll6paTOpOB 

C-827 

2 

4 

BiiOparopu 

.. 

C-826 

4 

5 

AaTonorpyamiK  r.  n. 

1 

5  T 

4046 

1 

OPHEHTHPOBOMHblH 
COCTAB  BPHTA/Ibl 


1- e  .ibeiio.  IloaroToBKa  noBep.XHOCTH  h  vxo.i 
•’.a  fieToiioM 

BeTomuiiK  3  paap.— 2  ie.i. 

BeTommiK  1  paap  —  M  'ie.i 

2- e  iBeiio.  TpaHcnopr,  paapaBHHBaHiie  h  yn. 
aoTiicmie  OeTomiOH  cMecii. 

beTOHlliHK  3  paap.— 2  ae.-i. 

BeromnnK  2  pa3p.— 2  ie.i. 

BoanTe.an  j.i.  TpaKTopoB  —  4  ae.a. 

BoaiiTe.au  aBToca MocBa.aoB  —  2  ''e.a. _ 

CocTaB  Opiiraau:  26  Me.aoBeK. 


HOJlCHEHlia  K  TEXHO.aorHMECKOn  KAPTE 

H  eocTaR  TexiioaorimecKoii  KapTH  BK.iio'ieiiu  caeayiomne  nmu  paCoT: 

I  IloaroToBKa  (ieToiinwx  noBepxnocTefi  o.aoKa  nepea  6eroiiHpoBaHHeM. 

Cto.ia  othocbtch  c.aeayiouviie  pafcoTw:  a)  npoMUBxa  noBepxnocTeii  Boaoii  n» 
uuaiiroB  noa  nanopow  co  c6opoM  Mycopa  H  rpn.vl  b  fia.ibii  h  otbotkoh  aa  npeae.au 
O.aoKa;  6)  npoavBKa  noBepxiiocTH  fieTona  chotum  BoaayxoM  c  vaaaeHneM  ocTaT- 
kob  Boau  ii  xiycopa  aa  npeae.au  o.aoKa;  b)  yjaaemic  ocTaTKOB  boau,  Bbine.aneMoii 
H3  6eTona;  r)  omiCTKa  nyTefi  .iBiuKeiilifl  OeTonoBoaon  ot  rpusH. 

2.  VK.iaaKa  CeTOHiioii  CMei'H  b  O.iokii  OeroiiiinoBaHHH. 
lieTomipoBaime  neaercn  .ibvmji  napa.i.ie.abiiuMii  nonocaMii  no  16  m  iiinpmton  c 
o6cay>KiinaiiHeM  OT.ie.ibiioii  no.iocu  caMOCTOBTe.ibnuM  KOwn.ieKTOM  o6opyaoBa- 
hhh,  ofiecncuiBaioimiM  no.iR03Ky,  paapaBimnaHHe  h  yn.aoTiicnne  CeToinioii  cwecu 
H.m  paapaniiiiBaiiHH  ii  yn.ioTiieimfl  Octohhom  CMecii  npiiHBTu  Ma.ioraOapiiTiiue  i.ieKT- 
pHMecKtie  ipaKTopu  M-6636  c  waBeoHuM  o6opyaoBaimew  6yabao3epnuM  hoikom  h 
naneTOM  H3  4-x  miOpaxopon  1  IB-34  nan  6-th  B»6paTopoB  C-827.  ilpoiiaBoiimvibHocTb 
no  yiwiaaKe,  paipaBimnimmo  n  yn.aoTnenmo  (ScToiinoi'i  CMecii  b  O.iokc  ao.ajKiia  6uTb 
He  hhikc  40  jm3  b  >iac  na  o.imi  KOMii.aeKT  o6opy.iOBa»iin,  6eToiiHponaHiie  no.ioc  Be- 
Aeica  ot  HH30BOA  rpanH  n.ioTHHU  k  BepxoBOH,  3axBaiKaMii  no  2,75—3.00  m,  c  ot- 
cTaaaHHeM  o.inoii  no.aocu  or  apyroii  tia  ibc  3a.\BaTKH.  B  Tpy.moiocTynHUx  MeeTax: 
obo.ao  ona.ayCKii  h  b  MeeTax  nepeceMeHim  uibob  OeroHiiaji  CMecb  VKAaibiBaercH  spyi 
Hy»  «  npopa6aTUBaeTCB  BiiOpatopaMn  C-826  cootbctctbchho  b  KoaiwecTBC  1,5%  -« 
3%  ot  ofoeMa  yK.1a4uBae.M0ft  c.viecH. 


TpancnopT  CetoiiHOH  cmcch  BeaeTCH  aBTocaviocHa.aaMM  r.  n.  12  tohii. 

3.  Vxoa  3a  cBe/Key.iO/KetiiibiM  OeionoM. 

y.xoa  3a  OeroHOw  3aK.noMaeTcn  b  noa.aepacaiiHH  bo  b.M/khom  coctomihii  nosepxHo- 
cth  ,io  ee  33MHCTKH  (no.in3Tn.ieHOBaa  n.ieiiKa  ii  t.  n.)  n  b  opraHinauhH  noBepxHOCT- 
Horo  ox.iaJKaemiH  noc.ie  aaineTKii. 

nPHMEMAHHE: 

B  Tpyao3aTparax  yiTeiiu  Bee  biuu  pa6oT.  cBmaimue  c  noAroTOBKoii  6jiokob  k 
6«TOHHpoBaiiHio,  yx.ia  axon  fieioiia  ii  vxoiovi  3a  cBea<ey.io>KeiinhiM  6ctohom,  Tpyjo 
3aTpaTbi  noACHiitaHu  no  cooTseTCTByioimiM  EHhP  h  CHhH 

Coctbb  (Spvtra au  no.ioopaii  in  ycaoBHn  pocTa  6eT0»Hofi  xjiaflxx  6.3oxa  3  m  b  we- 
cxu. 

ripn  Bhino.iHeHHH  paCoT  pyKOBOACTBOBaTbca  BCH-009-67  «TexnojiorHMeCKHMH  npa 
BII.'iaMH  npOH3BOACTBa  feTOHHblX  pafior  B  rHApOTeXHHHCCKOM  CTpOHTC.1bCTBe»  h  «Hhct- 
py'KUHBH  no  nojrotoBKe  6«tohiiux  noBepxHoereii*,  OpraHeproctpofi,  1963  r. 


27 


TEXHHKO-3KOHOMHHECKHE 

HOKA3ATEJ1H 


nn. 

HaHMCHonaHMe 

HOKajaTejiefl 

Eahh. 

N3M. 

n*>Ka3a 

rejib 

i 

OOi>eM  CeTona  b  6.icKe 

M3 

1440 

o 

Tpyao3aTpaTbi  Ha  1  m1  6erona: 
nosepxnocTHhift  no.ntn 

m.  aH. 

0,003 

yBJia)KHeuHe  noBepxuocTH 

— > — 

0.004 

.3 

apeiiajK  noBepxHOCTiiux  Boa 

— *— 

0,002 

Pacxoa  MaiepHaiou  Ha  1  m3  6eTona: 

Tpy6u  cra.ibHue  aiia.M.  25—50  mm 

n.  m 

0,095 

npupe3HiieHHbie  m.iaurn 

— »— > 

0.002 

KpOfKVTbHafl  ctaJib 

KZ 

0,002 

BOiia 

M 3 

38 

MEPOnPHflTHfl 

.3713  OXJ1AJK.3EHH5I  BETOHHOn  K3A3KH  B  3ABHCHMOCTH  OT 
BPEMEHH  rOHA  nPM  yKJlAHKE  BETOHA 
(opnciiTtipoBomiue  aaHHue) 


*A 

nn.  | 

Bham 

MeponpiiMTiiA 

yae.ibiiuft  Bee 
yunawBaeMo- 
ro  OeTona 
b  %  ot  acero  1 
oGi>eMa  b  r<\a 

nOHCHMHH 

i 

rlOBepXHOCTHHfl  no.HIB 

40 

C  anpe-m  no  ok- 
Tn6pb.  B  anpeaie  ti 
OKTHOpe  nOJIHB  Be 
aeTca  na  oTKpu- 
tux  vnacTKax. 

2 

FloBepXHOCTHOe  YB.ia/KHeHHe 

35 

BeceHHe-oceHHiiii 

3 

Be3  aoiioaunreabHux  MeponpnntHil 

25 

3hmhhh  nepnoa 

OPHEHTMPOBOqHbm  COCTAB 
3BEHA 

1.  Ha  MOHTa/K  CHCTCMU  nOBCpXHOCTHO 
ro  nojtHBa  »  ipeiia>Ka 

caniexHHK  4  paap.— 3  Me.i. 
caHTSxHHK  3  pa3D  —3  new 

2.  Ha  noBepxHocnioe  yBnawnemie 

caiiTexHHK  2  pa3p.  — I  Mea. _ 

HToro:  7  Me.ioBeK. 


nPHMEMAHHE: 

b  Tpyjo3aTpaTax,  npHeeaewHi.ix  »a  I  M3  6eTOHa.  ymenw  see  pafioTH,  cBiuaHHue  c 
opraHiuaunei'i  h  3Kcn.iyaTauneii  ciicieMbi  noBepxHOCTHoro  no.niBa,  yB/ia*HeHnn  a 
OTBoaa  boju  aa  npeae.iu  C-iona. 

TpyaoiatpaTu  noacMiitanu  no  cooTBeTCTByiouiiiM  EHnP  n  CHhII. 
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nOHCHEHHfl  K  TEXHOJIOrHHECKOFi  KAPTE 

HacToamaa  TexHo.iorimecxaa  KapTa  cocraB.ieita  Ha  pafioTU,  cB!t3aHH«e  c  noaepx- 
hocthum  ox.iajKieHiieM  Geroiiiioii  KJiajKit  h  oiBoaoM  Boau  in  GjioKa  c  n.ianoBUMH 
pa.3Mepa.Mn  32  x  60  m. 

B  cocraB  TexHo.iorn'ieckoii  hapibi  BK.iioaeii  Becb  KOMn.ienc  paoor  no  MOKxawy.  je- 
MOHTajKy  H  ycTpoiicTuy  ciicresi  nobepxiiocTHoro  no.iMBa,  vp.ia>KiieHiin  h  OTBoaa  boah 
c  fiJioKa. 

1.  nOBF.PXHOCTHLIH  nO.TMB 

KoHCTpyKiiim  ciicTeMbi  nonepxiiocTiioro  no.iiina  coctoht  hi  Marncrpa.ibHbix  Tpyf 
iHaweTpoM  50  mm.  nojK.iKsMeimuN  k  TexHvmecKOMy  BoaociiaSweHHio  K  ManicTpa.ii>- 
hmm  TpvuaM  npn  noviomii  iipopejmiemax  pyxaBOB  npHcoeanimioTcn  TpyCbi  aHaMetpoM 
25  mm,  nep.<|K)pHpoBaitiibie  c  .myx  cTopoii.  Pa3Mep  oTBepcTHH  nep<j)opnpot)annMx  TpyC 
2  mm.  Ben  ciit'Teiwa  MoiixnpyeTCH  na  noBepxiiocTH  fi.ioKa. 

2  MEPOnPIIMTHfl.  OBECIlEHHBAIOlllME  PABHOMEPHOE  PACHPE- 
.'.IEJ1EHHE  TEMriEPATyPbl  HA  nOGEPXHOCTH  B/IOKA: 

a)  Ooman  n.aoiuaib  nonepxiiocTii,  ne  iiveiomaH  TeKymeii  bojm.  ne  ao-mna 
npeBuiiiatb  10%.  npn  n.ioiuaan  oTje.ibiiur  nmen  iie  Ooaee  10  m2,  KoTopue  ao.iwHbi 
ritcTeMatiiMecKii  VB.iawiiaTWH. 

6)  rioBepxHocTHbiH  n o.i ii a  ao.UKeii  BK.noiaTbcx  cpa3y  we  nocae  chhthh  ue- 
MeiiTHoii  n.ieiiKii  n  npeKpamaTbca  a  a  12  mocob  jo  yx.xaaKH  c.ieaviomero  no  BwcoTe 

C.lOH. 

b)  ToawHHa  cjios  boah  Ao.iWHa  6wTb  b  npeaeaax  2—8  mm,  npH  cKopocm 
.liiHweHiiH  lie  Bbiuie  0.8  M/cei c.  Ochobiium  napamexpoM  j.ih  peryjiipoBamm  pacxoaa 
noau  BB.iHeTCH  reMtiepaTypa  Boau.  c.ninaiomeiicH  c  6.ioKa.  KOTopaa  ne  ao.iwiia  npe- 
BUuiaTb  19°  C. 

BK.noMeHiie  noBepxHoctnoro  no.niBa  npoWBoaiiTCH  npii  TeMnepaType  iiapywnoro 
noajyxa  Bbiuie  +20°  C  iia  aareiieiiiibtx  HOBepxnocTHX  OpiieHTHpoBomibifi  ocpeaneH- 
hhh  pacxoa  Boju  Ha  noBepxiiocTHMft  ho.ihb  lareiieHHUx  noBepxHocTeii  cocTaB.i»ex 
oko.io  10  .i/cex  iia  1000  m2,  a  oTKpwTux  —  BjBoe  6o.iblue. 

B  TexiniKo-sKoiioMHiecKiix  noKa.iare.iHX  pacxoa  bo  aw  iia  I  M3  oeToiia  npiiHHx 
in  ycjioBHH  npoaojiiKHTeabiiocTH  no.iHBa  c  wan  no  ovanCpb.  b  Teaeime  KOTOpux  vk- 
.laaMBaeTia  "  40%  roaoBoro  ofibe m a  6exoHa 

2.  yBJIAJKHEHHE  BETOHHbIX  riOBEPXHOCTEH 

yB.iawnemie  OeioiiHux  iioBepxHocrefi  Boaoi;  BeaexcH  in  npopemiiemibix  ui.ianror 
liiaveTpoM  25  mm.  nojK.iioMaeMbix  k  ManicTpa.THM  TexHHHecKoro  BoaociiaGweima  Ha 
cTOTa  iio.niBa  onpeae.ineTcH  cTpoii.xa6opaxopnei"i  ii  TV.  no  He  pewe.  neM  pa3  b  cvtkh 
yiMawHeime  ocyuiecxB.iaeTCH  b  Becetme-oceiimiii  nepnoa.  b  Teneime  Koioporo  vKJiaaw- 
Baerca  ~  35%  roaosoro  oObeMa  6eT0tia. 

3.  OTBO.'l  BOilbl  nOBEPXHOCTHOrO  nCVHtBA  H  yB.lA)KHEHMfl 

Otboj  Boaw  nonepxHocTHoro  no.iitEa  h  VB.iawneiina  c  o.ioKa  b  noTepiiy  ocyiuecTB. 
aaeTca  aepe3  omepcTHa.  ocTaBaeimbie  bhvtph  ko.iohh  uiaTpa,  pacno.ioweiwbix  iiaa  no- 
TepHaMH, »!  aepei  ciictcmh  ckb8whh  aiiaMerpoM  100  mm,  npoxoaamnx  nenwpeacTBemio 
b  OeToHe.  B  3 tom  cjiyaae  eoaa  aepej  oTBepcme  copacuBaetca  b  uaiia.iinauiiomnio 
TpvOy.  ycTanoB.ietiHyio  Ha  otMeTKe.  npeauiectByiomefi  vpoBiiio.  c  KOTOporo  nanmaeT- 
cn  rioBepxHocTHbiH  r io.i n b.  flo  Kaiia.iinauHomiWM  TpyCaM  Boaa  c6pacwBaeTca  b  iio- 
Tcpuy.  OiJiopM^emie  nojocopociiMx  oToepcTHft  b  MecTax  npiiMUKaHiia  k  TpyOaM  aaiia- 
.iH.iauHii  ocyuiecTBviaeTca  nvteM  Bpe3Kii  b  iihx  cTa.ibiibix  tpyO  awaMeTpoM  100  mm. 


ilO 


riPHJIOWEHHE  7 


TEXHO^OriWECKAfl  KAPTA  HA  MOHTA*  H  SKCnJiyATAUHK)  CHCTEM 
TPyBHOrO  OX/lA)KilEHHJ!  BETOHHOH  KJIAJKH 
(B/IOK  60X32X0,75  m) 


cm 


nynamr.um 


TEXHHKO-3KOHOMH4ECKIIE 

I10KA3ATEJ1H 


Jft 

nn 

HailMCHOBclHIlP 

Ea. 

!I3M 

rioKa 
la  re/ib 

Ofi-be.w  GeTOHa  b  C-ioxe 

M 3 

mo 

i 

Tp\\ao3aTpaTbi  iia  moht3/k 
CWCTCMbl  OXJiaWaetlHfl  c 
p33MeTKOH  MeCT  flpO* 
KjiaaKH,  HcnwTamie  i» 
tioaB03KV  rpy.ioB  nn 

1  m3  6e Tona 

U-dH 

0,008 

2 

Tpyao3arpaTW  Ha  SKcn.iya- 
TaiiHto  ciicTe.Mbi  ox/iaw- 
fleiiHB  Ha  1  m3  SeTona 

— » — 

0,007 

3 

MaTepiia^u: 

rpyGu  0  25  mm 

n.  m 

0.23 

pyxaBa  pe3HHOTKaHeBue 

n.  »t 

0,002 

noM/i  smm 
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OPHEHTIIPOBOMHbIFJ  COCTAB  3BEHA 

I.  Ha  MOHra>K  cucreMH  ox.iaiK.ieHna 
caHTexuHK  5  pa.ip.  — I  mc.iobck 
C3HTPXHHK  4  I>a3p.  —  I  MP.IOBCK 
caHrexmiK  3  pa  ip  —7  Ne.ioiieK 

Hroro:  51  Me.ioncK 


IIOHCHHHHH  K  rEXHOJIorilMECKOH  KAPTE 

HacTonman  rexno.iorimecKan  KapTa  cocTaB.ieua  ita  MoiiTaac  ii  jKcn.iyaTauHio  cn- 
cTe.M  rpvoiioro  ox.ia  H<.iet(  iih  OeToimcn  K.iaiKii  o.iok.i  c  n.iaiiouuMii  pai.MepaMH 
32  x  60  m. 

Ular  3MeeBHKoa  nptm»T  pai.nuM  2,25X2,23  m  AlaKciiMa.ibi'an  i.mna  imccuhkob  He 
io.i)Kiia  npeuiatuaTb  350  m. 

Kaaeibin  iMeeBMK  .mmeii  imeTb  ca.MocTOHTtYibiiuii  :1x0a  11  bmxci  k  pacnpe.ie.iiiTe.nb- 
noii  rpeoeiiKe.  pncno.ioiKeimon  b  noTepiie.  Ko.iiiccctbo  ctohkob,  oTxoaauinx  ot  rpe- 
oeiiKii  k  .(MecBUKa m.  .io.dkiio  CUTb  paismi  Ko.umccTBy  yK.ia.iunaeMbiN  iMeemtKOB  11.110c 
o.iiiii  pcjepBiiuii.  IloaK-nioMeiiile  ctohkob  k  rpefieiiKaw  neieTCH  c  no.Mouibio  hiOkiix 
m.ianroii.  Konubi  imccbiikob  (ctohkob)  .io.i/kiiu  6uTb  iipoMapKiiponaiiu  b  cootbctct- 
1111H  c  HOMepoM  Ojiokii.  ropn.ioiiToM  iMeeiniKa  11  mcctom  ero  pa.i.Mememia  b  O.noKe 

MotiTaiK  cbctcmu  imccbiikob  iipon  iBo.iiiTCH  no  noncpxiiocTii  O.ioKa  nepea  yK.naa 
Koii  c.ieayioiuero  no  uwcoie  c.noa.  Coc.iinienne  luenbCB  j.MeeiiHKOB  ocyiueCTB.iaeTCH 
MyiJiTaMii.  npn  jtom  pacK.na.iKa  meiiben  11  o.iokc  io.i/Kiia  itecTiicb  b.io.ik  iivtch  .ibm- 
/KCII1IH  MCXaillDMOB  ,1.1  H  y.MCilbUieilllH  KO.lMHCCTBa  McpeeUOB  Mepei  3MCCB11KII 

Kpen.ienne  menben  k  oeTony  ocviucctb.ihctch  aiiKepaMii  113  npoBo.ioKH  aiiaweTpoM 
6  MM. 

OrK.ioHt'ime  11  ne.iiimme  tuara  .imccbiikob  iic  io.i/kiio  npeBuiuaTb  0.5  .w 

Jo  iiana.ia  VKiaiKii  (krona  11  O.iok.  3MeeBiiKii  io.dk  11  u  npouepHTbcn  iia  iipoxom 
xiocTb  nyieM  nponycKa  no  hum  no.ibj  11.111  OKaToro  noi.iyxa  Mepei  Tpoe  cvtok  noc.ie 
\K.iaiKn  11a  aMeesiiKn  OeToiia  .10/iauia  iipoinuo.iiiTbcn  KoHTpo.ibnan  npoBepKa  3Meemi- 
«a  iioaoii,  a  npn  otcvtctbhh  boim  c.Ka  rMM  Bouyxo.w.  1)  c.iyiae  iiospoKieiniH  3MeeBii- 
Ka,  oOnapyjKemioro  npn  KoiiTpo.ibnon  npoBepKc.  iieonxo.itiMo  y.ioiKHTb  iiobuh  3MeeBitK 
b  caeiytoiniin  no  iiucotc  o.iok. 

Flepei  iiaia.ioM  iioik.iio'iciiiih  k  ciictcmc  iMeeiniKa.  bcc  c»o6o.inue  otbo.iu  rpe- 
ochkii  3Toro  \3.ia.  a  raKX<c  ctohkii  iio.ibo.ikii  k  iMccmiKaM.  io.dk  mu  6ntb  jar.iyuieiibi. 

KaaciaH  rpe6eiiKa  ao.DKiia  OwTb  ciiaGacena  umuepo.w  0  0.5"  c  Beimi.ieM  xih  ne- 
piloiimecKiix  laMcpoB  TeMnepaTypu  1:  nanopa  bojw  b  cbctcmc  iia  B.xoae  11  bhxoic 
iMeeHHKOB.  Ul.ianrn  KpemiTb  k  Kii/Kjo.My  imocbiikv  11  k  otboihm  rpeCeiiKn  c  noMoiubio 
XOMVTOB  Iia  OO.ITOBbIX  COeillllCIHIHX. 

B  Tpyio.iarpaTax  yiTenw  Bee  bii.ih  paooT,  cmuatniMc  c  MoitraiKOM.  ucnuTamieM 
h  SKcn.iyaTauiiefi  ciicteMu  TpyOnoro  o.x.ia aue-nun.  (Ipu  stom  npn  sKcn.iyaTaumi  cii- 
cTeMW  npeiyc.MOTpeiio  BHrioaiieime  p  a  Got  CBH3annwx  c  npiieMKoii.  nK.noieHiieM,  ot- 
K.noMenneM  11  pewoiiTOM  cucreM  oxiaacaeiniH.  3aMepoM  TeMnepaTypw  uoiu.  a  Taxwc 
Beaeime  acypHa.iou  nponepKii  ciictcmw. 

Tpyao3aTpaTM  noicniTaiibi  rio  cooTBeTCTijy.omiiM  EH11P  11  CHiiII. 

('ocran  men  a  nojioopan  113  yraonim  pocTa  oeToniion  K.iaiKH  3  m  b  mcchu. 


2.  Ha  SKcn.iyaTanmo  ciicTeiiu  ox.iaiKaeKHa. 
c.iecapb-canTexmm  3  pa.ip.  -1  ’te.iOBCK 
c.iecapb-caiiTexnMK  2  pa.ip  -  I  'ic.iobck 
c.iccapb-caiiTexiniK  I  pa.ip.  -  I  <icioneK 

llToro:  3  ne.ioBCka 
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nPHJIO)KEHHE  8 


TPEBOBAHHfl  K  TEMnEHATVPHOMN'  PEAHMV,  PA3MEPAM  BJIOKOB  il 
nPOiIHOCTH  BETOHA  1IA  PACTfl>KEHHE  HA  CTPOHTE.TbCTBE 
TOKToryJibCKori  rsc 

1.  npHBeaemihie  iih>kc  uamibie  otiiochtch  k  kohkpcthum  vc-iobiihm  cTpoiiTe.ib- 
OTBa  ToKTory.nbCKoii  T3C  (KaiiMaTHaecKKe  ycjioBHH,  (pu3tiKO-MexaHH>iecKue  11  Ten.io- 
(piuimecKHe  CBoiicTBa  OeToiia  BiiyrpeiiHei't  boiiu  n.ioTiiuu  cm.  npn.ioiKemiii  9  ii  10). 

2.  TpeOonaumi  k  TCMiiepaTypiiOMy  pOKiiwv  OeToiia  pcr.iavieimipyioTca  no  STanau 
oN.'taxcieniifl  K.na.xKii, 

3.  Tpefiye.Mbifi  TCMnepaTypiibiu  poKiiM  OeToiia  na  nepBOM  3Tane  (uaia.ibHbiit  ne- 
pnoa  nocjie  yK.ia.iKii  oerona)  oupe.ie.uieTCH  c.ieaviomiiMii  napa.MeTpaMii: 

a)  MaKcn.Mn.ibiio  .lonycTiiMaH  levnieparypa  OeToiia  b  nepiioa  nepBoro  miaa  3K3o- 
repMimecKoro  pa3orpeBa  b  Oaonax  .leTiieii  VK.ifl.iKii  27°  C.  b  Ojiokax  biimiich  vk- 
.lajKii  npii  Bbicoie  O.iOKa  0.75  m  18°  C  ii  npn  bwcotc  O.noxa  1,0  m  22°  C; 

0)  CKopocTb  ox.iaai.icmiH  Oeroiia  ii  nepnue  3  cvtok  noc.ic  yK.ia.iKH  lie  orpauimu- 
naeTcfl;  noc.ie  3-x  cvtok  uiiTenciiBnocib  ox.iaaciemm  ne  .lo.iaaia  npcBumaTb  1°C 
b  cvtkii  .10  MOMOHTa  iiepcKphiTiia  nuine.ie;KaimiM  o.iokom  ii  0,5°  C  b  cvtkh  noc.ie  nepe- 
KpblTlIH  O.iOKa; 

b)  Te.-.iiieparypa  (ieToiia  k  MOMenry  ero  nepeKpbiTiin  BHiue.ioKamnM  O.iokom  j.ib 
.leTiieii  VK.ia.iKii  aonycKaeTcti  ne  ciiijuk  20°  C  npu  Bbicoie  6.iOKa  0.5  m.  lie  cnuuie 
21°  C  npn  iiucoTe  O.iOKa  0,75  m  ii  no  cbmiuc  22°  C  npn  bucotc  0.iOKa  1.0  m ; 

r)  ox.ia/K.iemie  TpyOavin  na  nepBOM  araue  .i.m  O.iokob  .lemefi  \K.ia.iKii  .io.iuuio 
3aKaiiMiinaTbcH  npn  TCMnepaType  OeToiia  16— I8°C.  Hana.io  nepnoro  aTana  TpyOiioro 
ox.ia/K.ieumi  .lero.M  lie  no.t.uice  24  nacoa  noc.ie  VK.ia.iKii  O.iOKa.  B  iiimhiix  vc.iobhbx 
rpyOnoe  ox.iawi.ieime  na  nepiioM  3Tane  mokct  ne  BK.iioiaTbcH  npn  paiorpeBe  K-iajKH 
b  npe.ie.iax  16 18°  C.  ricpeiia.i  TCMneparvpu  OeToiia  n  both  b  momciit  BK.noneHHB 
rpvOnoro  oxjia/K.iemw  1  irana  ne  0o.iec  20°  C. 

4.  TeMnepaTypiibiii  pe*iiM  K.ia.iKii  na  mopoM  aTanc  ox.iajK.ienna  onpe.ie.iaeTcH 
c.ie.iyiomnMn  TpeOoHannHMn: 

a)  nana.io  BK.noneuim  BToporo  STana  TpyOnoro  ox.iaax.ieimn  ne  paHee.  ieM  nepet 
2  Mecima  noc.ie  OeTonnponanna  ncpxnero  OaoKa  b  npyce  ox.iaiK.ieuun,  n  npn  Ha.in- 
*ihh  Rhiinc  jtoio  npyca  c.ioh  OeToiia  lie  Mcnce  7,5  M\ 

6)  ncpeiia.i  Tewneparv  |im  OeToii  ~  »o.ia  npn  bk.iiomciiiiii  BToporo  srana  ox.iajK- 
ueiiim  ne  Oo.iee  15°  C; 

b)  uiiTeiiciiBiiocTb  ox.iaw.ieiiiid  ne  Oo.iee  0,4°  C/cvtkii; 

r)  Burma  npyca  oxaaai.ieiuiH  b  cootbctctbiiii  c  bucotoi'i  KapTbi  uevienTanmi 
npniniMacTCH  n  cpe.iHCM  15  m  c  oOctiieMeiiiieM  nepexo.inoii  TCMnepaTypnoii  3oiiw  Bwiue 
31oro  npyca  c  rpa.iiiciiToM  2°('.  na  1  nor.  m  bhcotm.  flpn  npomBo.icrBennon  boimojk 
hoctii  ue.icroo0pa.3iio  cTpCMiitbCH  k  yBe.niMeiniio  bwcotu  KapTbi  ox.iajK.iCHim; 

a)  Te.MnepaTypa  o.nouo.iiiMuaauun  pai.iumiux  ion  OeTonnoii  K.ia.iKH  ot  6  io  10°  C 

5.  npn  Buiio.iueiiiiii  vKaianiibix  »  mi.  3  ii  4  TpeOoBannn  k  TeMneparypnoMy  pe- 
jkiimv  n  oOecneHemiH  nponiocTii  OeToiia  na  pacTaiKeniie  ne  Menee  16  k e/CM1  *  b  bo3- 
pacTe  28  cvtok  VK.ia.iKa  O.iokob  \ioa<eT  npoii3Bo,iiiTbcn  c  paixiepaMn  b  n.iane  jo 
?5x32  m,  ja  ncKaioMcimeM  3011.  iipiiMUKaioiunx  k  napywiibiM  rpauBM  coopv>KeHnn, 
rae  c  noMonibio  uiBOB-11a.1pe.30ii  uiiipiiua  G-ioua  .lono^iiTcii  jo  16  .11. 


*)  yTouHHeTCH  b  npoeKTe  no  pesy.ibTaTaM  HccaeuoBaHiift,  b  33bhchmocth  ot  je- 
4>OpMaTHBKOCTH  H  npOMHOCTH  OCTOHa. 
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2.  TeiwnepaTypa  boau  b  p.  Hapbm  npiiBOAHTca  b  Ta6.i.  II 

T  a  6  n  h  u  a  II 

CpetiHeMHMo.ierHHH  roMneparypa  eodbt  e  p.  Hapbtn 


Mecau 

] 

11 

Mk 

V 

VI 

VII 

1 

VIII  j  IX 

X 

XI 

xii  toa 

TewnepaT.  c  C 

o,. 

0.8 

i  ' 

1 3,6|  8,7 1 

p 

_ In 

1  114 

13,6 

14,8'  12,8 

9,0 

4,3j 

1,2  7.6 

3.  TeMnepaTypa  rpyuroBofi  boam  b  CKBaacHnax,  npiiMeiiHeMoii  aim 
Tpy6noro  oxAajKAemm  na  nepBOM  yrane  h  aab  noBepxHocTHoro  ox.iaw- 
ACHIIH,  npilBOAHTCR  b  ra6.i.  111. 

T  a  6 .1  a  u  a  III 

CpedHeMeca^Hbiv  sHcmemin  reMneparynbi  epyHToeou  eodbi 
(dauHbie  3a  1970  e.) 


Mecffii  j 

1  1 

i" 

III 

IV  j 

1 

V  | 

VI 

j  VII 

x  III 

IX 

X 

X!  j 

X  II 

I  OA 

Tewnepat.  °  C 

3.U 

6.3 

7,3 

9.5 

Ii. a 

j,s. 

M.2 

15.6 

16 

14 

13 

lu 

1 1,5 

flPHJlCDKEHHE  10 

‘DW3HKO-MEXAHH4ECKHE  XAPAKTEPHCTHKH  BETOHA 

1.  Mapna  oeTOiia  200,  R|T  =  16  KidcM 2. 

2.  PacxoA  nyimonaiioBoro  nopT.naHAneMeHTa:  200h-  220  ne/M3. 

3.  VAc.nbuoe  Ten.ioBWAt.u-HHe  ueMema  b  6eTOHe  b  aAHaOaTimecKHX 
yCAOBHHX,  KKQA/Ke. 

T  a  6.i  ii  u  a  IV 

I  Bo3pacT  CetcMia  a  cyTnax 


Ha-faibH  Tewnep  OeTowa,  °C 


I  3  5  7  M  21  28 

21.2  47.2  54.2  56,8  61,3  63.2  64,9 

27.7  52.2  57.3  59.3  62  8  64.2  65.4 


4.  OSieMiibifi  nec  GeTona  —  2,56  t/m3. 

5.  Ko3»d)tJ)imiieHT  ren.’ionpoBo/uiocTii  CeTOHa  -  2,0  — — - 

M.uac.ep. 

6.  y.'ie.ibiiasi  Ten.ioeMKocTb —  0,22  K-a— 

Ke.ep. 

7.  Ko3(})(i)nmieHT  TeMnep;iTyponpoBo,anocTii  —  0,0036  M2lnac. 

8.  Kos<J)(J)nuHeHT  .niHeiiHoro  pacmupenna  -0,75- 10'  5  l/°C. 

9.  MoAy.ib  ynpyrociH  6etona  b  (Jjvhkuhh  cro  B03pacta. 


T  a  6  .n  h  u  a  V 


Bo3pacT  fleTona.  cvtkii 

3 

,  „  !  , 

1 

‘JO 

IWJ 

365 

h,  (iD-^n }  ! 

\  CM2  1  i 

1,98 

2.6-1  2.97  3,30 

3,63 

3/J6  , 

<1.16 

10.  Ilpe.ie.i  npoMiiocTK  6eTona  Ha  oceBoe  pacTaacemie  b  pa3.iim- 
HOM  BOapaCTC. 


1  a  6  ji  ii  u  a  VI 
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y;iEjlbHbIE  AE^OP.HALUIU  nOTmOECTH  (MEPA  no;i3yMECTM) 
BETOHA  B  JOJIHX  10  ". 
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10.  Ultimate  axial  tensile  stress  of  concrete  at  different  ages 
Table  6. 
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Key: 

1.  Age  of  concrete,  in  days 

11.  Measure  of  creep  of  concrete,  depending  on  the  age  of  the  concrete, 
with  the  load  and  length  of  effect  of  the  load,  is  given  in  Table  7. 

Table  7.  Relative  Deformations  of  Creep  (Measure  of  Creep)  of  Concrete 
in  Fractions,  10”® 
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Key: 

1.  Age  of  concrete,  with  load,  in  days 

2.  Length  of  load,  in  days 
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